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EDITORIAL 


The Journal of Nervous and Mental 
Disease was launched in 1874 under the 
guidance of Dr. J. S. Jewell, “Professor of 
Nervous and Mental Diseases” in the then 
Chicago Medical College. The introductory 
editorial of Volume 1, Number 1, called at- 
tention to the fact that ‘nervous and mental 
diseases are becoming far more prevalent 
then formerly. This is not due simply to an 
increase of population; the causes of the 
increased prevalence of such diseases lie far 
deeper, and deserve most careful study.” 
This somewhat debatable statement set the 
tone of the editorial policy. 

JNMD appeared quarterly in its first 
few years. With self-conscious pride it 
printed lists of exchanges with foreign 
journals, virtually all of which are now de- 
funct. At the beginning it leaned heavily on 
“translations of articles of merit’? and se- 
lections from foreign periodicals. A book 


review section soon appeared; roughly half 


the appraisals were of foreign publications. 
In criticizing one new book the anonymous 
reviewer, presumably the editor, expressed 
his feelings bluntly as follows: “To justify 
the appearance of a new work...it should be 
able to lay fair claim to either something 
new in matter or in method. But so far as 
this work is concerned, it can lay claim to 
neither. It is published because the author 
desired it should be, and because he could 
find a publisher.” The reviewer today aims 
to be equally forthright but less personal in 
his criticisms. 

After a succession of editorships of rela- 
tively short tenure, Dr. Smith Ely Jelliffe 
became both editor and owner. Ever since 
then JNMD’s goal has been to integrate the 


variables that operate on the level of psycho- 
logical experience with those which result 
from structural and biochemical changes 
both in the nervous system and in the body 
in general. This depends upon the coopera- 
tion of neurophysiologists, neurobiochem- 
ists, and analytically sophisticated be- 
havioral scientists. Cooperation between 
such diverse groups requires either a hypo- 
thetical freedom from bias or else an honest 
and good-humored insight into the distort- 
ing role of those biases to which all of us are 
vulnerable. Furthermore the experimentalist 
in these subtle fields must constantly be on 
guard to correct a built-in tendency to over- 
simplify the complexities of human behavior 
in his effort to fit them into the simpler 
framework of the laboratory. Similarly the 
behavioral scientist must be alert to the 
ever-present danger of treating refined de- 
scription as though it was explanatory, ad- 


- jectives as though they were nouns, abstrac- 


tions as though they were power-packs. Thus 
The Journal of Nervous and Mental Disease 
will attain its goal only through the conjoint 
efforts of behavioral scientists who are free 
from the illusion of omnipotence of mind 
and who therefore do not suffer from a de- 
rived organo-phobia, who will therefore be 
able to work together with organicists who 
are free from the illusion of the impotence 
of mind and who therefore do not suffer 
from a derived psycho-phobia. 

In the meantime, as we struggle towards 
this ideal, the makeshift marriage between 
psyche and soma will continue to have its 
ups and downs, through a succession of 
tentative unions followed by temporary 
separations, during which gradually and 


49 
50 
66 
75 
77 
89 
198 
504 
307 
315 
324 
335 
339 
344 
361 
382 
397 
404 
410 
417 
420 
432 
446 
469 
7q 
485 
497 
B05 
815 
522 
531 
539 
542 
1 


2 


hopefully each discipline will become mature 
enough for a fruitful and lasting union. This 
can be achieved only by hard work, humility, 
honest self-criticism and that eternal vigil- 
ance which freedom always demands, 
whether it be freedom from bias or freedom 
from more subtle tyrannies. This will not be 
achieved by banners and slogans. 

As we think back over this long road, it 
may be of historical interest to note that 
long before there was a ‘Life’ a la Luce, 
there was a more or less humorous weekly 
of the same name, reminiscent of the British 
“Punch.” This ancient and sometimes hu- 
morous “‘Life” from time to time dealt with 
serious topics as well. Indeed in 1891 we find 
it dealing in a rather caustic manner with 
the reluctance of doctors in general to face 
up to the mind-body problem. Thus in Sep- 
tember of that year, on the editorial page of 
the 455th number, 18th volume, appear the 
following words: 

“There is an increasing number of stories 
of hospital cases in which physical results 
are sought by means of impressions made 
upon the mind. There seem to be a good 
many cases in which if the mind can be 
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cured, a cure of the body will follow. But 
the cure of the mind is a matter fit for the 
most expert handling, and is a profession in 
itself. 

“The truth is that it seems to be becoming 
apparent that the body and the soul are too 
inextricably mixed up ever to be successfully 
dealt with apart from the other. The man 
who cannot tackle both and make them work 
together for their proprietor’s comfort may 
as well resign himself to see a certain class 
of patients, or at least a certain class of 
diseases, go up the front steps of his com- 
petitor who can.” 


The Journal of Nervous and Mental 
Disease is hardly worried about whose front 
steps will be ascended by the larger number 
of patients. It is deeply concerned, however, 
with the open mind and the open heart, 
which can make of each investigator and of 
each clinician a bridge between two fields 
which have too long been viewed as irrecon- 
cilable. It is to this goal that this journal 
will continue to dedicate its pages. 

Lawrence 8. Kubie, M.D. 


EVIDENCE FOR FUNCTIONAL GENESIS IN MENTAL ILLNESS: 
SCHIZOPHRENIA, DEPRESSIVE PSYCHOSES 
AND PSYCHONEUROSES' 


JOSEPHINE R. HILGARD, M.D.? ann MARTHA F. NEWMAN, M.A.2 


The etiology of mental illness is complex. 
The present investigation provides a demon- 
stration of a functional or psychogenic factor 
in the precipitation of certain forms of se- 
vere disturbance. This does not deny the 
plausibility of hereditary or biochemical fac- 
tors that may make one person more vul- 
nerable than another, but it does show how 
mental illness may be precipitated in one of 
two equally vulnerable persons if the strains 
of living prove more severe for that person. 
In presenting a demonstration of a psycho- 
genic factor (the death of a parent in child- 
hood) with a statistical test of a specific 
hypothesis, this investigation calls attention 
to the necessity of continuing a search for 
psychogenic factors, no matter what sup- 
porting evidence may accumulate for heredi- 
tary or biochemical concomitants in mental 
illness. 

We are familiar with many types of anni- 
versaries in everyday life. In this paper, how- 


ever, the type of anniversary we are propos- © 


ing to explore, namely, long-delayed effects 
of parental death dating from the patient’s 
childhood, is usually obscure in its manifesta- 


1 This research was supported from 1954 to 1959 
by grants from the National Institute of Mental 
Health. It has continued as one of the programs 
in the Laboratory of Human Development at 
Stanford University. We wish to express our ap- 
preciation to Dr. Ernest R. Hilgard, Director of 
the Laboratory, for general guidance in statistical 
planning. To Dr. Lincoln E. Moses of the Depart- 
ment of Statistics and to Dr. Quinn McNemar of 
the Department of Psychology, Stanford Univer- 
sity, we are grateful for timely assistance in the 
treatment of data. 

Excellent cooperation afforded us by the staff 
at Agnews State Hospital made this study pos- 
sible. We wish to mention in particular Dr. Walter 
Rappaport, the Medical Superintendent, Dr. 
Robert Quirmbach, the Clinical Director, and 
Helen Hargrove, Director of Social Service. 

2 Laboratory of Human Development, Stanford 
University, Stanford, California. 


tions and rarely understood. While we have 
found events in childhood other than paren- 
tal death—such as parental psychoses, 
marked home disturbances during oedipal 
and adolescent years, or sibling deaths—to 
have anniversary significance in relation to 
the next generation of children, we shall be 
concerned here only with tracing some after- 
maths of the death of a parent sustained be- 
fore the age of 16 years. 

Because an age in one generation serves to 
reactivate a trauma that occurred at the 
same age in an earlier generation, we have 
termed these age coincidences ‘“anniver- 
saries” and have designated our hypothesis 
an anniversary reaction precipitated by 
children (5). 

In testing a limited hypothesis, of neces- 
sity we must ignore many facets. We shall be 
studying only the psychoses and hospitalized 
psychoneuroses, not other forms of symp- 
tomatology such as psychosomatic illnesses 
or the less severe psychoneuroses. We are 
concentrating on only one type of anniver- 
sary precipitated by children, that connected 
with child-age coincidences, not other forms 
such as parent-age coincidences which also 
occur in our data. Finally, it is clear that 
reactions to a parental death suffered in 
childhood present a broad spectrum of re- 
sponses, only one of which is dealt with in 
this paper, the much-delayed anniversary. 
Closely related research by Fleming and her 
collaborators (2, 3) bears on the importance 
of the reactivation of mourning in the course 
of the psychoanalysis of adults who sus- 
tained the loss of a parent in early life. 


THE ANNIVERSARY HYPOTHESIS 


The following hypothesis is here subjected 
to test: If a person has lost a parent by 
death in childhood, and that person subse- 
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quently marries, has children, and later is 
hospitalized for mental illness, the first hos- 
pitalization is likely to occur beyond chance 
expectancy when the oijdest child of that 
person is within a year of the age the perso 
was when the parent died. 

Our hypothesis is so stated that it can be 
tested objectively with public data (ages, 
death dates, admission dates) and thus 
avoids the pitfalls of inference, which is im- 
plicit in the clinical approach. If it can be 
shown that the relationships occur on a non- 
chance basis, then we will have firm evi- 
dence bearing upon the psychogenesis of 
mental illness in these special circumstances. 
Despite the many conjectures making psy- 
chogenic influences plausible, very few of our 
psychiatric data permit objective demon- 
stration. Thus positive statistical findings 
would give weight not only to the anniver- 
sary hypothesis, but, we submit, to the gen- 
eral problem of functional causation in men- 
tal illness as well. 

The hypothesis arose both out of clinical 
observations and some published case stud- 
ies showing the possible dynamic relations 
involved (6, 7). The statistical analysis, how- 
ever, does not involve this case material. 

The following case is presented to illumi- 
nate the kinds of relationships that are ex- 
plored in the statistical study. 


THE CASE OF JUNE WILSON 


June Wilson lost her mother by death 
when she was nine years old. She herself en- 
tered the mental hospital for the first time, 
depressed and following a suicide attempt, 
when her eldest daughter, Janie, was eight. 
Because these two ages—June’s childhood 
age of nine at the loss of her mother, and 
Janie’s age of eight when June was hospi- 
talized—are within a year of each other, the 
case qualifies as an ‘“‘age-coincidence” as we 
have defined it. Without any supplementary 
clinical material, the relationship appears 
either to be one of chance or to have a kind 
of ‘magical’ quality. The clinical material, 
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however, shows the coincidence to be under- 
standable. 

June’s childhood experiences made her 
mother unusually important to her, so that 
the loss became a very traumatic one. The 
mother had suffered a “stroke” at the time 
of June’s birth and was incapacitated for 
two years. Cared for by various relatives, 
June lacked normal mothering during the 
first two years of her life. After her return 
she clung to her mother as an important 
support for the next few years, until her 
mother died. Interwoven in June’s feeling 
both before and after the death was a motif 
of guilt: she felt she had caused her mother’s 
illness. Her mother had had six children be- 
fore her without incident; with June’s birth 
the mother had the “stroke” and suffered 
from hypertension for the next years until, 
approximately a year before death, she be- 
came depressed, complained of headaches 
and dizziness, and died. June was nine at the 
time. 

We find that in some cases of parental 
death there are healing circumstances after- 
ward, but these were not found in June’s 
case. The home disintegrated ; the father took 
no responsibility for the children. June went 
away to live with an older unmarried sister 
for a while, then with an aunt’s family, and 
finally in a brother’s home. She received 
little mothering in these homes; her mother 
was never really replaced. 

It is characteristic of these cases that little 
pathology is noted in the personality of the 
growing child. Other than that she appeared 
somewhat withdrawn, June is reported to 
have managed all right. She took nurse’s 
training, began to practice as a nurse, mar- 
ried, continued as a nurse for ten more years, 
and was a good mother to her two daughters, 
Janie and Mildred, who were three years 
apart. While the marriage was a chronically 
unhappy one, it endured without any special 
crises. 

Trouble began to appear when Janie ap- 
proached the age June was when her mother 
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died. The relatives report that Janie re- 
minded them of June when she was that 
age, and no doubt Janie also reminded June 
of herself. 

As June became disturbed and depressed, 
she began to have many of the symptoms 
her own mother had had the year before her 
death. June complained of headaches and 
dizzy spells, like her mother’s, and she re- 
ported a feeling of impending death, as 
though she might suddenly ‘drop over.” 
Her mother had “dropped over” with a 
stroke, although the cause of death was at- 
tributed to uremia. Uremia with kidney in- 
volvement frequently includes back pains; 
June also complained of back pains. She 
kept saying: “I think I’m going to die.” 
Physical examinations were negative. 

Thus we see June fearing that she is to go 
as her mother went, now that her daughter 
has grown to the age she was when her 
mother died. Her attempted suicide and her 
psychotic break are perhaps symbolic ful- 
fillments of the death that she feared as in- 
evitable. 

To be sure, there are many cases of par- 
ent loss not followed by a disturbance such 
as June’s. Some of the following factors ap- 
pear to make cases like June’s occur with a. 
frequency that can be detected statistically: 
insecurity in the home prior to the loss, a 
close ambivalent tie to the lost parent with 
unresolved guilt, and a failure of adequate 
replacement. We need not comment upon 
these in detail. We recall that during June’s 
first two years of life, the important function 
of mothering belonged to different relatives, 
some more interested than others. June’s tie 
to her mother during the next six to seven 
years was the one strong continuous support 
of her life, so that the mother’s death marked 
the end of an era for this nine-year-old child. 
There was no subsequent mothering of any 
substantial nature. Among sources of guilt 
we note that the mother’s illness began with 
June’s birth and that the child carried a 
deep feeling of responsibility. With these con- 
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siderations, it becomes clear how such a 
death, both consciously and unconsciously, 
can become a landmark. 

The background factors in this case his- 
tory were not conducive to growth toward 
emotional maturity. Emotional maturity can 
be distinct from continued advancement in 
intellectual and professional areas. June re- 
mained competent professionally at the same 
time that she was relatively withdrawn in 
her relations with people. Although she had 
married and had children, in many ways she 
had remained a child, tending to identify 
strongly with her own children, and particu- 
larly with the one who resembled her. When 
that child reached the age she was at the 
death of her own mother, she began to relive 
this part of her past life both in her role as 
mother, identified with her own mother, and 
as a child, identified with Janie. 

The anniversary hypothesis as stated, and 
as illustrated by the June Wilson case, calls 
for some additional comments. There lie be- 
hind it certain conceptions of the influence 
upon a child of such a traumatic event as the 
death of a parent, and the role of a child in 
the next generation as a “reminder” of this 
trauma. In order to achieve objectivity for 


.the purpose of statistical treatment, some 
‘arbitrary decisions had to be made in formu- 


lating the precise hypothesis to be tested. 
For one thing, we have allowed a leeway of a 
year on either side of the target age, recog- 
nizing 1) that age at hospital admission is 
not a precise indicator of the time of onset 
of symptoms, and 2) that a child of one gen- 
eration may serve as a reminder of the child 
of another generation as a consequence of de- 
velopmental level not accurately reflected 
by chronological age. Furthermore, we have 
chosen the eldest child for purposes of statis- 
tical comparison because this permits the 
unambiguous inclusion of the one-child fam- 
ily. Clinical data can often give us evidence 
of re-living phenomena that help us to dis- 
tinguish between chance and non-chance 
coincidences, but such evidence is not used 
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in making the statistical tests. We know, for 
example, that there are statistically positive 
cases where age coincidences occur, in which 
there is no clinical evidence supporting the 
hypothesis; at the same time, there are re- 
living experiences associated with other 
children in the family (e.g., a like-sexed child 
later in the sibling order) that give clinical 
support to the hypothesis, although sta- 
tistically such a case becomes a negative 
one because the hypothesis is being tested 
with the eldest child as the target. By 
keeping the hypothesis relatively simple for 
statistical purposes some richness is lost ; but 
if the hypothesis is supported statistically, 
supplementary clinical inferences can be 
made with greater confidence. The statistical 
operation can indicate whether anniversaries 
occur in numbers not attributable to chance: 
if that can be established, we need detailed 
study of individual cases in order to use the 
findings for the understanding and treat- 
ment of these cases. 

Before turning to the statistical analysis, 
we may point to one further illustration of 
kinds of evidence that cannot be applied to 
statistical analysis. In the following case the 
anniversary hypothesis is supported not only 
with the first child but with the second as 
well. 

Martha Newell was an only child whose 
mother died when she was 13 years old. 
When Martha’s eldest child, Mark, became 
13, she was admitted to the mental hospital 
for the first time, and released after a few 
months. Three years later, however, when 
her daughter Mary became 13, she was again 
admitted to the hospital. We noted from the 
case records and her own comments that she 
had deliberately given both children names 
similar to her own, and both children were 
said to resemble her in personality. 

To the extent that the case material bears 
out the importance of the anniversary events, 
and provides supplementary detailed infor- 
mation, we gain knowledge of the causal 
factors, their role in the precipitation of ill- 
ness, and suggestions for therapy. This paper, 


however, is but one of several reports in 
process, and is concerned with the statistical 
data bearing on the anniversary hypothesis. 


SELECTION CRITERIA 


Cases to be studied for the occurrence of 
age-coincidences were found by screening all 
admissions to Agnews State Hospital for 
nine-month periods during each of four 
years in 1954, ’55, ’55 and ’57. Patients en- 
tering during these periods totalled 8,680. 
The hospital social service anamnesis of each 
case was reviewed in order to determine 
which cases should be included; in a rela- 
tively small percentage of cases the pa- 
tient’s stay in the hospital was so brief that 
an anamnesis was missing or there were no 
relatives available for interview. In order to 
avoid any bias, every case meeting predeter- 
mined criteria was included. These criteria 
were as follows. 

1. The patient must be native-born, white, 
diagnosed as psychotic or neurotic. It may 
be noted that patients with only very severe 
neuroses are hospitalized. Diagnoses ex- 
cluded were: alcoholic, psychopathic, or- 
ganic. Alcoholism, a frequent diagnosis, was . 
omitted because it was thought that alco- 
holism over the years would obscure any 
sudden impact of an anniversary reaction. 
The psychopathic and organic cases also 
seemed inappropriate to be used in testing 
our hypothesis. 

2. The patient must have been married, a 
parent, and under age 50 at this admission. 

3. While this admission need not have 
been the patient’s first, the first admission 
must have occurred after becoming a parent. 
Only the date of first admission was used in 
the statistical age-coincidence study. Where 


‘the first entry was elsewhere, careful studies 


of the other hospital records were made and 
supporting information obtained from rela- 
tives. 

4. The patient must have lost a parent by 
death between the ages of 2 and 15, inclu- 
sive.* The date of loss was investigated as 


3 At first the selection was made through age 18. 
The reasons for the change are stated later. 
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thoroughly as possible by interviews with the 
patient and relatives or by letters to rela- 
tives. 

The resultant sample, obtained on the 
bases of these criteria, derives from all cur- 
rent cases for which the relevant data were 
available.’ 


NATURE OF THE SAMPLE 


The total pool of 8,680 patients, those ad- 
mitted to the hospital for four years during 
the months that cases were reviewed, was 
screened. This pool was reduced to 2,402 by 
the requirement that patients must be na- 
tive-born, white, under 50, and diagnosed as 
psychotic or neurotic. This group (941 males 
and 1461 females) we considered the special 
universe of patients from which our experi- 
mental sample was drawn, and demographic 
characteristics of our experimental sample 
will be compared with it. 

The experimental sample, or parent-loss 
group, was arrived at by the following steps. 
The total group of 2,402 was reduced by more 
than half by the requirement of marriage 
and parenthood. Of the 941 males only 260 
(28 per cent) were married and had children 
at first admission, while of the 1,461 females, 


757 (52 per cent) were married and had . 


children. This sex difference in marriage and 
parenthood among male and female psy- 
chotic and neurotic patients is of interest, 
but is not relevant to our study except to the 
extent that it reduces the size of the male 
sample much below that of the female one.® 


4 Examination of the large number of case rec- 
ords has provided material for the study of other 
features of mental illness, such as alcoholism, the 
extent of parental death in various types of men- 
tal illness, the effect of parental loss through hos- 
pitalization for psychosis, but these other uses of 
the data are not treated here. 

5An additional 930 patients, native-born, 
white, and under 50 were diagnosed as alcoholic. 
Of these, 679 were male. In contrast to the psy- 
chotic males where only 28 per cent were married 
with children, 61 per cent of the males with alco- 
holic diagnosis were parents before admission to 
a mental hospital. This contrast was discussed in 
a paper entitled “‘“Some Psychodynamic Equiva- 
lents Between Alcoholism in Men and Schizo- 


This residual sample of 260 males and 757 
females was further reduced by the require- 
ment of parent loss in childhood. Those cases 
meeting our final criteria of parent loss be- 
tween the ages of 2 and 15 inclusive, left 40 
male patients (15 per cent of the 260), and 
153 women patients (20 per cent of the 757). 
Thus the experimental sample, in number 
193, represents eight per cent of the psy- 
chotic-neurotic population of 2,402. 

The final experimental sample was found 
not to differ significantly from the parent 
population with respect to education, occu- 
pation, religion, and proportion of patients 
in the various diagnostic categories. 

Diagnostic categories: The diagnoses in the 
experimental sample are compared with the 
total hospital admission cases in these cate- 
gories in Table 1. The requirement of mar- 
riage has decreased considerably the propor- 
tion of schizophrenic men in the sample, with 
a smaller decrease among the women. The 
sample is roughly equivalent to the general 
hospital admission population; three-fifths of 
the sample are diagnosed as psychotic, one- 
fifth as psycho-neurotic. These are the diag- 
noses entered upon the official hospital rec- 
cords and suffer the limitations of any such 
recorded diagnoses. 

Education and occupation: Cases admitted 
to the State Hospital seemingly no longer 
differ much in educational and occupational 
status from the population at large. The 
median educational level (Table 2) is high 
school graduation, which is above the general 
level of the white urban population 25 years 
and over as reported in the U. 8. Census for 
1950. Similarly, the 21 per cent with some 
college education is above the 13 per cent 
reported for the population as a whole. Be- 
cause the level in the urban West (where the 
State Hospital is located) is somewhat higher 
than the U.S. as a whole, it is a reasonable 
conjecture that the hospital population now 
represents a fair cross-section of educational 


phrenia in Women,” read before the American 
Psychiatric Association in San Francisco, May, 
1958. 
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TABLE 1 


Diagnoses of Sample Cases Compared with Total Hospital Admission Cases 
in Psychotic-Neurotic Categories 


Male Female Both 

% % % % % % 
Schizophrenic 77 . 62 69 62 72 60 
Psychoneurotic 12 3) 18 18 16 19 
Manic-Depressive; Psychotic 10 20 8 13 9 14 

Depressive 

Involutional 1 5 5 7 3 7 
100 100 100 100 100 100 

N = 941 | N = 40 | N = 1461 | N = 153 | N = 2402 | N = 193 

TABLE 2 


Educational Level of Sample Cases Compared with Total Hospital 
Admission Cases in Psychotic-Neurotic Categories 


Male Female Both 
Educational Level 
Total Sample Total Sample Total Sample 
% % % % % % 

Less than 8th Grade 8 7 7 5 7 6 
8th Grade 13 30 9 14 il 17 
Some high school 27 25 26 31 27 29 
High school grad. 26 20 36 34 32 31 
Some college 13 10 12 10 13 10 
College grad. 7 3 6 4 6 4 
Post-grad. 3 5 2 2 2 3 
Not ascertained 3 2 2 

100 100 100 100. 100 100 

N = 941 | N = 40 | N = 1461 | N = 153 | N = 2402 | N = 193 


levels.* The experimental sample is roughly 
similar to the more general admission popula- 
tion. 

The occupational distribution (Table 3) 
confirms the educational one in showing the 
generally representative level of the hospital 
population. The higher occupational groups 
(professional and managerial) provide 15 per 
cent of the hospital admission total, while the 
U.S. Census for 1950 lists 22 per cent in this 
group for the urban population. The semi- 

6 A sample survey in a metropolitan area that 
supplies most of the patients to this hospital has 
been conducted and confirms the assertion that 
the hospital patients match closely the educa- 


tional level of the community in the same age 
brackets. 


skilled, unskilled, and unemployed consti- 
tute 35 per cent of the hospital admission 
group, while the Census lists 38 per cent in 
these categories. The experimental sample is 
again a cross-section of the hospital total, 
the chief discrepancy being the shift between 
clerical-sales and skilled for the women when 
the total group and sample are compared. 
This shift is a sensible one in view of the ex- 
clusion of unmarried women from the smaller 
sample, and the classification of their occupa- 
tional level by that of their husbands. Put 
another way, single women who are in cleri- 
cal-sales occupations tend to marry men 
more often classified as skilled workers. The 
sum of clerical-sales and skilled is essentially 
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TABLE 3 


Occupational Level of Sample Cases Compared with Total Hospital 
Admission Cases in Psychotic-Neurotic Categories 


Male Female Both 
Occupation (Husband’s 
Occupation for Married Women) 
Total Sample Total Sample Total Sample 
% % % % % % 
Professional 7 8 8 10 z 9 
Managerial 8 12 8 7 8 8 
Clerical-Sales 14 12 24 12 20 12 
Skilled 21 30 17 28 19 29 
Semi-skilled 13 18 ll 14 12 15 
Unskilled 30 20 15 13 21 14 
Unemployed 2 — 2 2 2 2 
Not ascertained 5 _ 15 14 ll ll 
100 100 100 100 100 100 
N = 941 | N = 40 | N = 1461 | N = 153 | N = 2402 | N = 193 
TABLE 4 
Religious Preference of Sample Cases Compared with Total Hospital Cases under Age 50 
Male Female Both 
Religious Preference 
Total Sample Total . Sample Total Sample 
% % % % % % 
Protestant 49 62 50 49 50 52 
Catholic 34 35 37 36 36 35 
Jewish 1 — 2 1 1 1 
_ Other 7 3 * 12 7 10 
None and not ascertained 9 _ 4 2 6 2 
100 100 100 100 100 100 
N = 2027 | N = 40 | N = 2019 | N = 153 | N = 4118 | N = 193 


alike in the total hospital admission group 
of women and in the sample of women. 

These demographic characteristics have 
been given in some detail to avoid the mis- 
interpretation that a State Hospital popula- 
tion primarily represents lower educational 
and income levels. (It should be recalled that 
under consideration here is the current ad- 
mission population, not custodial care pa- 
tients.) 

Religion: Because the study is concerned 
with parent-child relationships and attitudes 
toward death, it is conceivable that the prac- 
tices among different religious groups would 
be important factors. Therefore our sample 
has been compared in religious preference 
with that of the total hospital group (Table 


4). The total in this case includes all admis- 
sion cases under age 50, and is not limited to 
the diagnostic categories represented in the 
sample. Because these data were available, 
and because the sample corresponds so 
closely to the general distribution, it was 
felt unnecessary to re-examine the data by 
diagnostic category. The group is primarily 
Protestant and Catholic, with very few 
Jewish patients. There was, in fact, only one 
Jewish woman in the experimental sample, 
and no Jewish men. The “other” groups are 
primarily Christian sects, such as Christian 
Science, Jehovah’s Witnesses and Pente- 
costal groups. 

The fact that the active sample is repre- 
sentative of the hospital as a whole, and the 
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TABLE 5 


Age at Death of Parent of Psychotic and Psychoneurotic Patients Married and with 
Children at Time of First Admission to a Mental Hospital 


le (Losses 
260 patients) 
Patient’s Age at Death of First Parent 


Female 


(Losses among th (Losses among 
757 patients) 1017 patients) 


Fath ther| Bo i 
Met) | | [Met] | out | 
Under 2 years — 1 1|—/]| 2 8 | 10 1 19 21 
2-15* years 18 17 5 40 82 65 6 153 193 
16-18 years 1 4 — 5 18 14 2 34 39 
Information incomplete 3 3 - 6 2 3 2  d 13 

Total 23 25 5 53 110 92 ll 213 266 


* This group selected as the sample for study. 


hospital is representative of the community, 
gives cogency to whatever generalizations 
may arise from the findings. 


PARENT LOSS 


To facilitate objective definition of “loss 
of a parent in childhood,” all cases in the 
prospective sample losing a parent through 
age 18 were tabulated (Table 5). 

Fifty-three of 260 men, or 20.4 per cent, 
had lost one or more parents between birth 
and age 19; 213 women among 757, or 28.1 
per cent had suffered similar loss. While such 
figures have been used in the past to test the 
hypothesis that parent loss in its broad con- 
text may help precipitate mental illness, 
e.g. recent summary of studies by Gregory 
(4), the absence of good control data has 
made the results difficult to interpret. 

We made a control study of a metropoli- 
tan, non-hospital sample in order to obtain 
comparison figures. This non-hospital sample 
showed that 21.1 per cent had lost a parent 
by death prior to age 19 (8). The hospital 
sample of psychotic-psychoneurotic patients 
under age 50 yielded a rate of 24.2 per cent. 
Overall, then, the hospital sample is not very 
different from the community at large in re- 
spect of parent loss. The indirect computa- 
tions from Census data, as made by Shudde 
and Epstein in 1954 (11) appear to under- 
estimate markedly the amount of orphan- 
hood. According to their computations, 
children under 18 in 1930 (which would cor- 


respond closely to the age bracket of our sam- 
ple) had lost parents in 11.7 per cent of the 
cases, and, according to their figures, the rate 
was decreasing markedly, so that a smaller 
per cent should be found among our younger 
patients. Our data, both for the hospital and 
for the community outside, show a rate al- 
most double theirs. 

While we originally obtained figures for 
the larger group, the final decision was to use 
the age of loss between two and 15 years, in- 
clusive, thus reducing the number of patients 
with parent-loss as so defined. The reasons 
for this limitation are as follows. 

1) The presence of post-partum disturb- 
ances within the first few months after birth 
might be misinterpreted as an anniversary 
for a patient who had lost her mother in the 
first year of her life. Hence we felt it best 
not to consider parent losses in the first year. 
Also the psychological impact on the infant 
of loss in the first year, prior to the develop- 
ment of language, seemed to us to involve 
factors discontinuous with those of later 
losses, in which some open memory of the 
loss could be manifested. For both these 
reasons, parent losses under the age of two 
were excluded. 

2) We found that between the ages of 16 
to 19 many of the patients had begun to live 
lives of their own, away from the parental 
home: some away at school, some at work, 
some already married. It seemed wise, 
therefore, in testing the age-coincidence 
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hypothesis, to deal with the age-range in 
which loss of a parent would be clearly dis- 
ruptive of home nurturance. We therefore 
set the sixteenth birthday as the upper limit, 
including in the sample only those who had 
lost a parent prior to this date. 

The few cases listed in Table 5 as “‘infor- 
mation incomplete” are so classified when 
the available data indicated that the case 
belonged, but the information was not pre- 
cise. For example, the record might say 
‘mother died when she was a little girl,” or 
‘patient had a child by a previous marriage, 
age unknown.” If it was not possible upon 
inquiry to establish the relevant facts, the 
case was listed as incomplete and was of 
course excluded from the final experimental 
sample. 


THE ANNIVERSARY HYPOTHESIS 


The hypothesis states that the presence of 
a child of the age the patient was when par- 
ent-loss occurred might have an effect in pre- 
cipitating mental illness at that particular 
period of life. It is necessary, then, to deter- 
mine in how many of these cases the patient 
entered a mental hospital for the first time 
when the oldest child was within a year of 
the patient’s age when the parent died. As 
indicated above, we have chosen the age of 
the oldest child alone to make the statistical 
analysis more straightforward, although the 
clinical data show that it is not always the 
oldest child that is the significant one in these 
terms. 

The parental deaths considered in the 
study are given in Table 6, presented accord- 
ing to the age of the patient at the time of 
death, the sex of the patient, and the sex of 
the parent who died. The numbers of age 
coincidences to be used in testing the anni- 
versary hypothesis are also given. 

The age-coincidences listed in Table 6 are 
given according to the diagnostic categories 
shown in Table 7. The 28 coincidences within 
a group of 193 cases represent 14.5 per cent 
of the cases, or about one in seven. Of these, 
21 of 28 derive from patients diagnosed as 


TABLE 6° 


Age at Loss of Parent and Frequency of 
Age-Coincidences 


Female Male 
—_ Lost Mother | Lost Father |Lost Mother | Lost Father 
Loss of 

Parent Age- A Age- Age- 

ces ces ces ces 

2 7 2 7 1 0; 0 3] 0 

3 4 0 | 1 1 

4 2 0 2; 0 0 

5 2 0 8) 2 1] 0 

6 7 0 3| 0 1; 0 24.4 

7 4 1 9; 0 3| 0 1 1 

8 10 4 9] 2 2); 0 1.1.8 

9 5 2 0 

10 6 1 2; 0 2; 0 i| © 

ll 1 0 4| 1 3] 0 1 

12 4 0 0; 0 

13 3 1 8; 0 0; 0 11 8 

14 4 1 5| 0 0; 0 oe 

15 6 2 9 1 0; 0 12 

Total |65 | 14 | 9 0 | 18] 4 

TABLE 7 


Coincidences Between Patient’s Age at Parent Loss 
and Age of Oldest Child at First Admission to 
a Mental Hospital, by Diagnosis 


Men Women 
Diagnosis 5 
Schizophrenic 3/ 8/0] 18 
Psychoneurotic 0; 0/0] 2; 4/1 7 
Manic-Depres- 20 3 
sive; Psychotic 
Depressive 
Involutional 0; 0;0| 0; 0/0 0 
Total coinci- | 4| 0/0} 28 
dences 
Size of Sample 18 | 17 | 5 | 82 | 65 | 6 | 193 


psychotic, seven of 28 from patients diag- 
nosed as psychoneurotic. There are, of 
course, fewer psychoneurotic cases in the 
sample, so that between psychotic and psy- 
choneurotic diagnoses the prevalence of co- 
incidences is relative to the ratio of the sam- 
ple. 

Some estimate of chance expectancy is 
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necessary to determine the significance of the 
14.5 per cent of coincidences found. The 
only samples numerically large enough to 
justify a siatistical test are those of the 
women who lost fathers in childhood (N = 
82) and the women who lost mothers in child- 
hood (N = 65). 

For every patient in the sample it is possi- 
ble to determine two “ages”: first, the age at 
first admission to the mental hospital, which 
is the “‘admission age,”’ and second, the ‘‘an- 
niversary age,” which becomes the age she 
would have had to be at admission 7f her 
oldest child was to be at her age at parent 
loss. Thus a woman who lost a mother at 10, 
and was 25 when her first child was born, 
would have an “anniversary age” of 35. We 
allow one year in either direction, so her case 
is a “hit” if she enters the hospital for the 
first time when 34, 35 or 36. To determine 
whether observed “hits’’ differ significantly 
from chance, we placed all the “admission 
ages” in one pool, all ‘anniversary ages” in 
another, and then established how often in a 
random selection of one from each pool a co- 
incidence (or near-coincidence as defined by 
the one year leeway) would occur. This pro- 
cedure in effect determines whether or not a 
given patient’s own anniversary dates are 
any better “targets” for her onset of illness 
than anniversary dates “borrowed” from 
other patients in the sample. It is submitted 
that this procedure is more valid than any 
attempt to match some outside control group 
to this highly specialized sample of patients. 

Two methods have been used to make 
these determinations. One involved the ran- 
domization test developed by Hoeffding (9), 
the application of which to these data was 
worked out for us by Dr. Lincoln E. Moses 
of the Department of Statistics, Stanford 
University.” These results were checked by 
Dr. Quinn McNemar, also of Stanford Uni- 
versity, who evolved a somewhat different 
and more direct method of making the com- 
putations. Dr. McNemar’s analyses led to 


7 We also wish to acknowledge the assistance in 
consultation of Dr. Charles Stein, Departmert of 
Statistics, Stanford University. 


TABLE 8 
Coincidences Between Patient’s Age at Parent Loss 
and Age of Oldest Child at First Admission of 
Patient to a Mental Hospital: Women Who Lost 
Mothers Between the Ages of 2-15 


Father Loss | Mother Loss 
Sample Size 82 65 
Obtained Coincidences 9 14 
Expected Coincidences 10.56 7.98 
Standard Error 2.99 2.57 
Normal Deviate* — .35 2.143 
Probability (2-sided)* NS .032 


* Corrected for continuity. Table provided by 
Lincoln E. Moses. 


results equivalent to those obtained by Dr. 
Moses, thus providing an additional con- 
firmation of the general method involved in 
the evaluation of these data. 

The results for the women who lost fathers 
and mothers are presented in Table 8. This 
picture is clear. The coincidences with the 
age at death of the father are at chance level. 
The coincidences with the age at the mother’s 
death are significant at the .032 level, using 
the conservative two-sided test. 

It should be noted that the original data 
collection involved cases through age 18; the 
upper limit was later reduced to 15. In the 
initial proposal, we chose a sufficiently broad 
band in order to prevent our missing the 
study of pertinent case material while cases 
were in the hospital and still available to us. 
Analysis soon showed, however, that those 
cases where the parent had been lost at the 
later ages were less pertinent than those 
where the parent had been lost earlier, and 
this because of the greater independence from 
parents by the ages of 16, 17, and 18. Data 
collected for the full age range of two through 
18 years were, however, subjected to a one- 
tailed test, and yielded a p-value of 0.047 
(one-tailed) for coincidences between the pa- 
tient’s childhood age at mother loss and the 
age of the oldest child at first admission to 
the mental hospital. Thus while the use of 
the less satisfactory age range reduces the 
significance of the probability index, it none- 
theless remains below the five per cent level. 

As a further check on possible bias rising 
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TABLE 9 
Coincidences Between Childhood Age at Parent Loss 
and Age of Oldest Child at First Admission: 
Women Who Lost Mothers: 1954-55, 1956-57. 


Sample | Sample | Total 
1954-55 | 1956-57 | Sample 


Women Who Lost Mothers | 37 28 65 

Between Ages of 2 and 15 
Coincidences 6 8 14 
Coincidences (per cent) 16 29 22 


out of the reduction of the upper age limit 
from 18 to 15, the data collected before and 
after this decision may be scrutinized. Reduc- 
tion of the upper limit was put into effect 
after the first two years of the investigation. 
Dividing the sample into the first two and 
second two years (Table 9) it is seen that, if 
anything, there is a somewhat larger per cent 
of coincidences in the second two years. 
Hence no perceptible distortion has occurred. 
Had we been capitalizing on chance factors 
in making the decision to change, the coin- 
cidences should have been less in the later 
part of the study. Thus we feel that the sta- 
tistical findings reported in Table 8 are satis- 
factory. 

It is unfortunate that the number of men 
who conformed to the criteria for inclusion 
in the experimental sample remained too 
small for statistical analysis. Only 18 men 
had experienced father-loss and 17 men 
mother-loss. However, in terms of our find- 
ing that women may have anniversaries 
when a parent of the same sex has been lost, 
the data for men may be showing a similar 
trend. Four of the 18 men with father-loss 
show coincidences with childhood age at loss, 
while none of the 17 men with mother-loss 
show such coincidences. 

Cases of double loss of parents during 
childhood would be expected to be few in 
number. There are only seven, with one age- 
coincidence case among them. In this in- 
stance the parents were lost through murder 
and suicide when the patient was 10. The 
patient’s first hospitalization had occurred 
when her first child was 10 years old; we saw 


her at the time of her second hospitalization 
a number of years later when her second 
child was 10. 


DISCUSSION 


The study of the anniversary hypothesis 
by both clinical and statistical methods pro- 
vides an opportunity to examine the gains 
made through their simultaneous use in rela- 
tion to theoretical considerations bearing on 
dynamic processes basic to the data. 

Behind the anniversary hypothesis lies a 
theory of identification, calling attention to a 
relatively neglected aspect of this phenome- 
non: the unconscious identification of par- 
ents with their children. Clinicians who work 
not only with problem children but also with 
the parents of these children realize the in- 
tense emotional involvement of the parents 
in their children’s lives. For example, Szurek, 
Johnson and collaborators for many years 
have documented this point in their studies 
where children and their parents were 
brought under psychiatric treatment simul- 
taneously (10, 12). In our research we started 
with a disturbed adult in whose neurosis the 
role of the child was unconscious. The child 
showed relatively few problems; the parent 
was grossly disturbed and did not relate his 
unhappiness to the presence of the growing 
child. It has been our experience that clini- 
cians rarely scrutinize this point with the 
thoroughness that it deserves. Neither has it 
been adequately taken into account by psy- 
chiatric or psychoanalytic theory. The very 
useful concept of identification of the child 
with the parent has led to many generaliza- 
tions, but the closely related concept of iden- 
tification of the parent with the child has 
been largely overlooked. 

In all probability we are dealing not only 
with the effect that a death in one generation 
may have in reviving childhood memories, 
fantasies and actions, but are also facing a 
broad spectrum of unconscious reactivation 
on the part of parents toward their children. 
When this project was first planned, loss was 
not restricted to parental death. It included 
loss of parent through separations such as 
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divorce and desertion, for today these are a 
more common source of parental loss in child- 
hood. Early in our study, however, these 
other losses were rejected for two reasons: 1) 
Dates were too difficult to establish with ac- 
curacy. Parents might have separated several 
times or for differing lengths of time prior to 
the final one. 2) Loss by divorce could vary 
markedly in degree. One divorced parent 
might continue to see the children; another 
might see them occasionally; yet another 
might never see them again. Grief, mourning, 
and guilt under these conditions present 
special and complex problems that are in 
need of basic study. 

When we turn to relationships with the 
generation which preceded our patients 
rather than that which followed them, we see 
an affinity for like-sexed identifications be- 
tween the patients and their parents. Age- 
coincidences among women who lost mothers 
are at a significant level, while age-coinci- 
dences among women who lost fathers are 
not. Thus in the choice of a woman’s identi- 
ficatidn with either her mother or her father, 
we expect identification with her mother to 
be closer, especially when she herself be- 
comes a mother. It is of interest that among 
men age-coincidences occurred only among 
men who lost fathers. 

In this paper we have not reported another 
kind of age-coincidence—that between the 
parental age at death and the patient’s age 
at first admission to a mental hospital. These 
data will be treated in a later publication, 
but a brief mention is in order here. Among 
the 65 women who lost mothers by death, 
age data for the mother were available for 
61; of these, 12 cases first entered the mental 
hospital when within a year of the age of the 
mother at death. Only four of these 12, how- 
ever, were found among the 14 who had age- 
coincidences also with a child, so that we are 
seemingly dealing with overlapping but sepa- 
rable phenomena. Among the 82 women who 
lost fathers, the age of the father at death 
was known for 72; of these, three first en- 
tered the hospital within a year of the father’s 


age, but only one showed an overlapping 
age-coincidence with a child. It thus appears 
that the dynamic connection between paren- 
tal age at death and patient’s age at psy- 
chosis holds more frequently when a woman 
patient has lost a mother than when she has 
lost a father. Aspects of identification be- 
tween mother and daughter can be mani- 
fested in more than one way. In the present 
paper we have focused upon the child’s age 
in the present as related to the patient’s age 
at parent loss, but this age-coincidence is but 
one of the occasions that may trigger an an- 
niversary reaction. 

Although in some respects statistical ma- 
nipulations are quite limiting inasmuch as 
they require the neglect of a great deal of 
specific data that emerge through case study, 
there are positive contributions of the sta- 
tistical method going beyond its determina- 
tion of the non-chance nature of the ob- 
served events. Its first service is, of course, 
to demonstrate that we are not capitalizing 
upon chance or rare correspondences and 
then rationalizing such correspondences into 
a theory. This requires a method with ap- 
propriate controls, careful sampling, consid- 
eration of all data (including what clinical 
judgment would call false-positives and 
false-negatives), the use of normal and 
pathological control cases as required. In this 
study a normal population sample was used 
to determine average parent-loss as one 
necessary control to our large hospital sam- 
ple, and a within-group method was em- 
ployed for determining whether age-coin- 
cidences exceeded chance. The statistical 
results bore out the evidence from clinical 
observations. 

The statistical method achieved more than 
confirmation of the reality of the anniver- 
sary relationship. It provided data on preva- 
lence, which the study of case material alone 
could not do, and, as a consequence, led to 
some refinements of the hypothesis. The 
study of a few cases, no matter how pains- 
takingly done, could not tell us whether what 
we were dealing with was rare or typical. 
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Our statistical investigation showed that the 
prevalent form of anniversary occurred in 
women who had lost mothers in childhood. 
The clinical evidence is clear that there are 
occasional anniversary cases among women 
who have lost fathers in childhood, but the 
statistical data show that such cases are un- 
usual. How does this give us a positive lead? 
If this type is exceptional and response to 
mother-loss is more prevalent, we may ask 
whether, in cases of daughters with father- 
loss, there has not been a deeply disturbed 
mother-daughter relationship that has taken 
precedence over other factors. Going back to 
our clinical data with this in mind, we do 
indeed find that the mother’s reaction to the 
loss of the father may be a crucial factor in 
providing a setting for an anniversary reac- 
tion. 

Having established by clinical and sta- 
tistical methods that the anniversary reac- 
tion is a demonstrable precipitant in mental 
illness, how far can we go in making general- 
izations about anniversary reactions? 

Dynamic theories have tended to interpret 
the psychology of the normal from a study 
of the psychology of the neurotic without 
concurrent studies of a normal population. 
More studies of less disturbed people are 
clearly needed. We believe, for example, that 
the study of anniversaries in normal popula- 
tions will prove fruitful, but we have no way 
of knowing, from our hospital population 
alone, what form such anniversaries might 
take. We would predict, for example, that 
marriage and divorce, migration from one 
place to another, choice of occupation, or the 
development of psychosomatic symptoms 
will in many cases have anniversary aspects, 
that is, will show a timing related to events 
in the individual’s childhood reflecting in 
this generation something that happened in 
the previous generation. Some of these rela- 
tionships have been noted by us (8) and by 
others (1, 13). We hope that our research 
will encourage tests of the anniversary hy- 
pothesis elsewhere, e.g., in out-patient clinics 
as well as in normal populations. Eventually 


we would hope to have the anniversary re- 
action understood as a principle within nor- 
mal psychology, but we do not think this is 
possible until after it has been appropriately 
investigated in representative groups. 


SUMMARY 


The anniversary hypothesis is stated as 
follows: If a person has lost a parent by 
death in childhood, and that person subse- 
quently marries, has children, and later be- 
comes hospitalized for the first time for 
mental illness, the first hospitalization is 
likely to occur beyond chance expectance 
when the oldest child of that person is within 
one year of the age the person was when the 
parent died. 

Evidence bearing on this hypothesis was 
obtained by searching the records of 8,680 
patients entering a State Hospital during 
nine months of each of the years 1954-57. 
Of these patients those were retained who 
were native white, under 50, married and 
with children at the time of first admission, 
with a diagnosis of psychotic or psycho- 
neurotic (omitting alcoholics, addiction 
cases, organic cases, and those diagnosed as 
psychopathic) and with childhood loss of a 
parent between the ages of two and 15 years 
inclusive. The resulting sample of 193 (40 
men and 153 women) was very similar in 
educational and occupational level and re- 
ligion to the rest of the hospital population. 

A statistical test of the anniversary hy- 
pothesis was made with the sample of 82 
women who had lost fathers and 65 who had 
lost mothers. The anniversary hypothesis 
was not confirmed for women who lost 
fathers, the age-coincidences being only at a 
rate expected by chance. For women who lost 
mothers, however, there was a significantly 
greater occurrence of age-coincidences than 
would be expected by chance, the appropri- 
ate test yielding a p-value of .032 (two-sided 
test). Thus a non-random factor in agree- 
ment with the anniversary hypothesis was 
demonstrated. 

Because the precipitating factor that set 
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the target date for the onset of mental illness 
was the death of a parent, the appropriate 
interpretation is that something functionally 
related to this historical trauma is important 
in the etiology of the mental illness. Because 
the diagnostic categories were primarily 
psychotic, chiefly schizophrenic, a functional 
contribution to these illnesses is indicated. A 
demonstration of a functional etioiogical 
factor in schizophrenia does not deny that 
hereditary susceptibility may also be present, 
but it suggests that we cannot afford to 
neglect a search for functional etiological 
factors. 
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According to recent research prolonged sensory deprivation in human adults sometimes yields 
unexpected and bizarre consequences. The theoretical and practical implications of this work 
have enhanced its interest to many workers in the social and behavioral fields. The articles which 
follow have been adapted from a symposium held at the annual convention of the American 
Psychological Association in Cincinnati, September, 1959. The symposium was conceived as an 
attempt to air certain viewpoints on the relation of the new findings to existing knowledge and to 
gain a much needed perspective thereby. Each of the papers presents the systematic approach of 
its author to the issues raised. 

Dr. Richard Held, of Brandeis University, was the Chairman and presents one of the papers. 
Dr. Donald O. Hebb of McGill is the discussant. Other participants are Dr. Sanford J. Freedman, 
of Harvard, Dr. Austin H. Riesen, of The University of Chicago, and Dr. Hans-Lukas Teuber, 
of New York University. JNMD takes pleasure in publishing this symposium and feels that it 
will be of especial interest to its readers. 


The Editors 
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Perceptual Changes in Sensory Deprivation: Suggestions 
for a Conative Theory' 
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Since the original work of Dr. Hebb and appear to be relatively innocuous conditions. 
his students (2, 11) on the sensory and social A few of the published reports concentrate 
isolation of human beings, a number of stud- upon perceptual changes, but most restrict 
ies have been reported under the rubric of themselves to changes in cognitive func- 
“sensory deprivation.” These experiments tions, namely: hallucinations, delusions, de- 
have involved restriction or occlusion of personalization, or changes in the body 
visual, auditory, and kinesthetic inputs. Usu- image. 
ally (1, 3, 6), the subject lies on a bed in a For the purposes of this symposium, I 
cubicleorasmall room (or even ina respirator should like to separate the two kinds of ef- 
(22)) wearing translucent goggles to produce fects, discussing perceptual disturbances 
a diffuse visual field and with earphones or only. It is not possible to make any state- 
some other device to supply a continuous ment about the nature or occurrence of such 
masking noise. Cardboard cuffs on the fore- disturbances in experiments where no per- 
arms and heavy cotton gloves are worn to ceptual tests were made although I think it 
reduce tactile stimulation. He is instructed is generally assumed that they are to some 
to move little or not at all, and remains in extent common to almost any kind of sen- 
this situation without interpersonal contact. sory deprivation. 
for hours or days. The most striking finding It will be helpful briefly to review the find- 
in these reports taken as a whole is that radi- ings of several experimenters who have de- 
cal changes in functioning occur under what scribed in detail and attempted to measure 

‘This research was supported in part by the Visual disturbance. At McGill, Doane (4) 


Air 4 isolated 13 subjects for from two to five days, 
monitored by Aerospace Medica ratory, 
Air Parco Hess, Olle. and shortly thereafter Heron, Doane, and 


2 Massachusetts Mental Health Center. Scott (11) isolated each other for periods of 
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six days each. Immediately following the 
experiment, a variety of remarkable disturb- 
ances was described. Although these were 
largely dissipated in about 20 minutes, some 
effects persisted for over 24 hours. There was 
apparent movement independent of move- 
ment by the observer; people and the room 
itself seemed to change shape and size, with 
walls bulging forward and back. An ash tray 
or a watch appeared to expand or contract. 
There were distortions of shape with a tend- 
ency for straight edges or lines to appear 
curved and for the region about the fixation 
point of flat surfaces to appear to bulge out- 
wards. Pronounced negative after-images ap- 
peared and colors seemed bright, highly 
saturated or luminescent. Black figures on a 
white ground gave rise to subjective colors. 
Finally, there were consistent changes in 
size constancy. 

In our laboratory, under similar isolation 
conditions for uninterrupted sessions of only 
eight hours, 20 subjects reported many com- 
parable (though, of course, less extensive) 
effects (5). These persisted, on the average, 
about five minutes: there was shimmering, 
instability, undulation, and fluctuation of 
contours in the visual field with apparent 
changes in the size and shape of simple 
forms. Shapes seemed to flow in a direction 
away from the fixation point. Ambiguous 
figures alternated more rapidly and the ap- 
parent speed of a moving contour decreased 
markedly. Most of these effects have re- 
cently been replicated by Courtney‘ at the 
Boston City Hospital, also in short sessions. 

Now, what is going on in these experi- 
ments; how can we explain such effects? 
There seems to be a partial breakdown of the 
customary process of stabilizing, structuring 
and organizing the visual world. The normal 
adult organism structures his perceptual 
world in accord with an overall spatial 

This experiment is described in detail else- 
where (Ref. 5; also in: U. S. Armed Forces Med. 
J., November and December 1960, 11: 1330-1348 
and 1479-1497. 


*Courtney, J. Personal communication, Au- 
gust, 1959. 
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schema depending upon basic coordinates 
such as up-down and self-other. Transactions 
with the environment require adequate lo- 
calization and stabilization of self and objects 
in the spatial schema. It would seem that in 
sensory deprivation, this schema has some- 
how become disorganized, degraded, or to 
use Werner’s word ‘‘de-differentiated” (21). 
The terms “schema” and “spatial schema” 
are here employed in a specific sense directly 
analogous to the body-schema concept of 
Henry Head and the English school of neurol- 
ogy. Head (8) defined the body-schema as an 
integrate of all sensations, perceptions, mem- 
ories and images continuously being built up 
and altered by new activity and new stimula- 
tion and also being used continually for 
reference in locating any new sensation and 
in correctly initiating any new movement. 
The spatial schema isa very similar integrate, 
a dynamic psychic structure. Neurologists 
have found it more and more necessary to 
link the schema of the body to a schema of 
the world of external objects (17). 

Since bodily and spatial schemata are so 
intimately related, alteration of one may 
produce changes in the other and perhaps 
any subdivision is arbitrary. The conditions 
of reported sensory deprivation experiments 
have drastically curtailed or modified cues 
for the maintenance of both schemata so that 
the effects are confounded. Feelings of de- 
personalization, specific changes in the body 
image, and paranoid fears which have been 
described may all be related to deterioration 
of the body schema. However, since we have 
found no significant correlation in 57 sub- 
jects between the occurrence of these kinds 
of effects and visual disturbance (5), it may 
be permissible to disregard the former tem- 
porarily. We would attribute the visual dis- 
turbances to deterioration or degradation of 
the spatial schema resulting from particular 
kinds of prolonged sensory stimulation 
whereas cognitive effects are probably more 
closely related to social isolation, inability to 
test reality, personality differences, and the 
total unstructured situation. 
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The overall spatial schema may be sub- 
divided into lower-order schemata for vi- 
sion, audition and kinesthesis which are 
normally well-integrated. Such schemata, as 
well as their integration, are not innate 
givens, but have to be slowly learned by the 
infant organism. Riesen has shown that in- 
terference with this ontogenetic develop- 
ment by subjecting new-born monkeys and 
kittens to deficient sensory environments for 
prolonged periods makes subsequent develop- 
ment of effective schemata difficult and per- 
haps impossible (14, 15, 16). Senden’s review 
of the literature (18) on the vision of the 
congenitally blind given sight by surgical 
operation leads to the same conclusion. 
These reports suggest that spatial orienta- 
tion develops by repeated observation and 
testing of ordered relationships in the per- 
ceptual environment. 

Spatial schemata are not only originally 
learned, but may be modified by new learn- 
ing. The classic disarrangement experiment 
of Stratton (19), the work of Kohler (12), 
and more recent studies by Held (9, 10) 
transform the visual environment of the sub- 
ject by systematically shifting certain sets of 
cues. However, the new sensory field is 
isomorphic with the old one and, further- 
more, auditory and kinesthetic sub-schemata 
are not directly impaired. In the normal re- 
lationship of an adult human to his environ- 
ment, “up” is always “up” and “down”’’ is 
always “down.” If he should wear inverting 
prisms, ‘‘up” becomes “down” and “down” 
becomes “up.” This reversal continues be- 
coming the basis for learning a whole new 
spatial order. Other relationships in the field 
are relatively undisturbed. Objects which 
had previously been contiguous, for example, 
remain so and distances between familiar ob- 
jects are not appreciably altered. The subject 
must modify his visual schema and re-in- 
tegrate it with other schemata if he is in any 
way to function effectively with the new 
perceptual environment. He is able to do so 
by incorporating the new set of constant 
relationships which has been provided. 


Whether “up” is always “up” or is always 
“down” is relatively unimportant provided 
that the relationship be continuous and pre- 
dictable. 

In sensory deprivation, rather than a 
systematically transformed environment, 
the subject is presented with an undiffer- 
entiated, homogeneous sensory environment 
which provides no useful information for 
spatial orientation. It is unreasonable to 
think that simple forgetting of greatly over- 
learned schemata occurs in such a short time 
as eight hours or even a few days under these 
conditions. After all, a good night’s sleep 
does not produce marked visual disturbance. 
No, the answer is not one of decay over time. 
We are forced to postulate an active process 
which interferes with and degrades pre- 
existing schemata. Since they are flexible 
and modifiable, and since appropriate sche- 
mata are biologically necessary, the organism 
must continuously (albeit unconsciously) 
sample his perceptual environment both for 
reaffirmation of existing schemata and for 
evidence of change. The process of sampling 
and of incorporating observed, ordered re- 
lationships into a personal perceptual schema 
is one of extracting useful information from 
the welter of “noisy” sensations with which 
the organism is constantly bombarded. This 
activity may be called adaptation, accommo- 
dation, or reality-testing. 

In sensory deprivation experiments, the 
extrinsic visual field is homogenous and, as 
noted above, an undifferentiated field pro- 
vides no usable information for spatial ori- 
entation. In addition, intrinsic factors com- 
plicate the situation. After adaptation, 
spontaneous random firing of retinal gan- 
glion cells would dominate the neuro-visual 
system. In the language of communications 
theory, this is a “noisy” situation. Green- 
blatt and I have compared the effects of 
prolonged exposure to strong diffuse light 
with blackout conditions (5). Subjects experi- 
ence visual disturbances in either situation 
despite apparently large differences in qual- 
ity and quantity of stimulation. However, 
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the two conditions may be considered as 
roughly equivalent for the visual nervous 
system since both are steady states to which 
there is rapid adaptation. The visual re- 
ceptors respond predominantly to changes of 
state and not to steady states (7). Once 
adaptation to any homogeneous field has oc- 
curred, the system may come to be domi- 
nated by the spontaneous, non-patterned 
(i.e., “noisy” or random) discharge of the 
retinal ganglion cells. In fact, Granit (7) and 
Kuffler (13) have each reported that such 
spontaneous activity is greater in the dark- 
adapted than in the light-adapted eye (cats 
and frogs). 

Held has postulated that noise is per se 
disorienting. Following up this notion, he 
and I recently conducted an experiment 
where extrinsic visual “noise” was supplied 
to the subject in sensory deprivation (Per- 
cept. Mot. Skills, 11: 277-280, 1960). The ef- 
fects were compared with those of diffuse and 
blackout fields. Through translucent goggles, 
the subject viewed a rapidly changing visual 
field established by a set of incandescent 
lights of different intensities flashing on and 
off in random sequence and duration (maxi- 
mum intensity 250W, maximum period on 
for any single light = 2 sec.). As predicted, 
this condition produced similar but far 
greater changes in apparent visual speed 
than did homogeneous stimulation. 

The fact that perceptual disturbance oc- 
curs both with diffuse light and with black- 
out conditions as well as with flashing lights, 
indicates that it is the absence of order and/ 
or meaning, the lack of usable information, 
that tends to degrade the spatial schemata. 
Riesen has reported several experiments (15, 
16) where dark-reared animals (chimpanzees 
and cats) were exposed to diffuse light daily. 
This stimulation did not lead to normal 
visual function; patterned vision seemed to 
be essential, as with the sensory deprivation 
experiments, in the building of appropriate 
schemata for spatial orientation. With an 
adult animal or human being, the schemata 
would be highly over-learned and, as noted 
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above, it is not reasonable to think that they 
would decay or be forgotten in the absence 
of reenforcement over a short period of time. 
The explanation must be in terms of an 
active process in the waking state, a conative 
process. The organism strives or seeks con- 
tinuously and automatically to find ordered 
relationships in the perceptual environment. 
When, in the experiment on sensory depriva- 
tion, the subject is presented with a dis- 
ordered perceptual environment, his pre- 
viously acquired spatial schema becomes 
useless. What is worse, it becomes impossible 
to modify the old schema or to develop a new 
one since he cannot extract from the stimulus 
field the amount of information required to 
maintain any spatial schema at all. 

But, spatial orientation is vital to the 
organism. If it didn’t make any difference, 
adaptation would never occur in the disar- 
rangement experiments. Since spatial orien- 
tation is essential, striving for it continues 
automatically even when relevant cues are 
absent. The individual keeps sampling his 
environment and, finding only noise, tries to 
accommodate to the noise. 

We would postulate that it is this process 
of seeking orderly relationships where there 
are none, and of unconsciously striving to in- 
corporate non-order into previously existing 
schemata which degrades the perceptual 
frame of reference. The properly functioning 
organism imposes structure on a fluid en- 
vironment according to a learned set of re- 
lationships which have proven dependable 
and useful. Such a structure is not neces- 
sarily the same for various forms of life but 
must be related to the needs of the organism 
and sufficiently congruent with important 
aspects of the external world to afford sat- 
isfaction of those needs (20). Perception is 
thus always selective and always testing the 
cues that are essential to the maintenance of 
various schemata. With the breakdown of 
the internalized frame of reference, it be- 
comes increasingly more difficult to structure 
the environment, to impose constancies and 
stabilities on the perceived visual world. As 
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a result, contours fluctuate, objects seem to 
change their size and shape, subjective colors 
appear, and walls bulge in and out. Renewed 
experience with a patterned environment is 
then required before normal visual function 
can be restored. 
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teractions between the developing organism 
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and the environment. Reviews of experi- 
mental and case-history evidence are avail- 
able (cf. 2). Specific results and general con- 
clusions vary with the organism and with the 
nature of the response indicator employed. 
The degree, kind, or duration of deprivation 
can each in turn be shown to have significant 
effects with some organisms on some indica- 
tors. To what extent the results with this 
procedure represent simple arrest of develop- 
ment or, on the other hand, reflect both ini- 
tial arrest and a superimposed regressive or 
atrophic process remains to be more ade- 
quately determined. That both types of 
effect do occur and that they can be sepa- 
rated there is no longer any doubt. 

The developmental approach to visual 
perception, with or without the use of the 
technique of visual deprivation, has clearly 
demonstrated innate neural organizations 
which govern reflex responses in higher mam- 
malian species. One class of reflexes de- 
pends upon changes in the intensity of visual 
stimulation, and another is related to 
changes in the distribution of light across the 
retinal mosaic. Sudden alterations of light 
intensity produce pupillary and palpebral 
reflexes, and quick movements of the head 
and neck which appear and disappear again 
at certain maturational stages (cf. 10), show- 
ing little dependence upon prior conditions 
of sensory deprivation. Optokinetic re- 
sponses and associated head rotations de- 
pend upon the gradual and continuous shift 
of sharp light gradients across the retina, 
and are easily demonstrated after complete 
visual deprivation. 

In our laboratories (1, 7-9) we have been 
unable to demonstrate that any of the re- 
flexive behavior that is seen after visual dep- 
rivation will directly support locomotion, 
manipulation, or the finding and eating of 
food in primates or in cats. There is such evi- 
dence, however, for lower mammals such as 
the rat and for birds. In the present paper 
further evidence will be presented in support 
of the hypothesis that with encephalization 
of the visual sensory system visually guided 


behavior develops in ontogeny as a function 
of patterned visual stimulation. 

An earlier literature on normally reared 
cats tends to imply that visual placing is a 
reflex that matures with the growing nervous 
system. Warkentin and Smith (11) placed 
the mean age of first visual placing, the ex- 
tension of the forelimbs before bodily contact 
when the animal is brought toward a surface, 
at 25 days, with a range of 22 to 28 days. 
These authors also reported tests of visual 
acuity as measured by the optokinetic re- 
sponse to a moving striated visual field. By 
day 25 the kittens were responding to stripes 
so narrow as to subtend only 11 minutes of 
visual angle. 

Since tactile placing appears quite early, 
between days 11 and 16, there is no lack of 
ability to make the limb response involved, 
and the hypothesis strongly suggested is that 
visual placing depends, following adequate 
development of the sensory and effector units, 
upon the visuo-motor learning that is nor- 
mally supported by an interaction with the 
visual environment during days 15 to 25. 

In our experiments (5) six litters of kittens 
were used. One or two members of each litter 
were control animals, the other two or three 
serving as experimentals. There were 15 ex- 
perimental subjects and 10 in the control 
group. Each mother and her kittens re- 
mained in normal indoor lighting of the labo- 
ratory until the kittens were 18 days of age.’ 
They were then put into a darkroom for 23 
hours per day. During the other hour they 
were in light, the control animals without 
visual restriction, the experimental kittens 
wearing hoods made of fine percale which 
diffused the light. Sufficient air for breathing 
also passed through the cloth, and the kit- 
tens showed no signs of discomfort. All kit- 
tens were handled an equal amount each day. 

The unhooded kittens were tested for 
visual placing at the beginning and end of 
each hour in the light. The hooded kittens 
were carried through the same movements to 


3 Fach kitten’s eyes had opened by 10 days from 
birth. 
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further equalize handling. Support of the kit- 
ten was given through the body and hind 
legs, with the head and fore legs free. With a 
slow even motion the kitten was carried for- 
ward and slightly downward toward the edge 
of the table used as the testing surface. If 
the fore legs were extended toward the table 
before any part of the body, limbs, or vibris- 
sae touched it the animal was scored as 
capable of visual placing. On the day follow- 
ing the first appearance of visual placing in 
an unhooded kitten its litter mates were left 
unhooded during the hour of light and test- 
ing continued as before. For the sixth litter 
to be carried through this procedure the 
method was altered so that the mother and 
kittens remained in the light continuously 
until the response appeared, testing being 
done at hourly intervals. 

The unhooded (control) kittens first gave 
placing responses to the visually perceived 
surface at age 27, 28, or 29 days. No experi- 
mental kitten showed the response when the 
hood was first removed. Remarkable consist- 
ency was shown in that each of the 15 ani- 
mals of this condition gave its first placing 
response after five hours in the patterned 
light. This was true whether the five hours 
accrued one hour per day or continuously. 

During the second unhooded hour the 
experimental kittens typically spent con- 
siderable time sitting straight up and still, 
staring fixedly at the mother’s face. This was 
one of the first indications of a gradually in- 
creasing use of vision that followed. 

In other experiments, kittens and pri- 
mates whose early visual experience was 
complete with the usual room patterns, but 
who were not permitted to move freely during 
such visual exposure, failed to develop either 
the visual placing or the protective eye blink 
(1, 7). These animals did, however, show 
normal binocular fixation and visual pursuit 
of other animals or persons moving about in 
the room. | 

One may raise the question of whether or 
not the initial visuo-motor reflexes support in 
some degree the development of the eye-paw 


or eye-hand coordinations ‘that come about 
only with motor activity engaged in while 
the animal is seeing what he approaches. To 
answer this question is not easy. There is no 
procedure that will enable us to study the 
development of the learned coordinations in 
the absence of the prior reflexes. One alter- 
native approach devised by a graduate stu- 
dent in our laboratories for his doctoral re- 
search gives at least a first analytical lever 
for prying apart the mutual interactions of 
these two factors. 

Harding Bishop (3) has completed experi- 
mentation in which kittens were raised while 
seeing the environment through one eye only, 
the vision in that eye being either upright or 
inverted (not with right and left reversed, 
as in some lens experiments done with hu- 
man subjects). After these animals, under 
one or the other condition continuously, 
achieved plateau levels of performance on a 
variety of mazes, obstacle courses, and an 
eye-paw coordination test display, the con- 
ditions for each group were interchanged. 
Re-adaptation was then followed for a fur- 
ther series of tests lasting several more 
weeks. 

In this experiment the obvious question 
is: Do the conditions permit equal levels of 
performance to be achieved in equal periods 
of time? Innate reflexes would compete with 
development under the inverted condition. 
This is particularly clear in the case of pur- 
suit head movements. A downward or up- 
ward pursuit movement of the head causes 
an increased speed of movement of the image 
projected on the retina when inverting 
lenses are worn. Without inverting lenses 
the pursuit reflex tends to slow down or stop 
movement of the image, 7.e., it aids fixation. 
So long as the head does not move up or 
down, this competition does not occur. 

Bishop’s results show a surprisingly small 
difference between performance under the 
two conditions. Only with pooled data from 
the test battery does the difference reach 
significance. The fact of a difference supports 
the conclusion that the reflexes have some- 
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and the environment. Reviews of experi- 


mental and case-history evidence are avail- 
able (cf. 2). Specific results and general con- 
clusions vary with the organism and with the 
nature of the response indicator employed. 
The degree, kind, or duration of deprivation 
can each in turn be shown to have significant 
effects with some organisms on some indica- 
tors. To what extent the results with this 
procedure represent simple arrest of develop- 
ment or, on the other hand, reflect both ini- 
tial arrest and a superimposed regressive or 
atrophic process remains to be more ade- 
quately determined. That both types of 
effect do occur and that they can be sepa- 
rated there is no longer any doubt. 

The developmental approach to visual 
perception, with or without the use of the 
technique of visual deprivation, has clearly 
demonstrated innate neural organizations 
which govern reflex responses in higher mam- 
malian species. One class of reflexes de- 
pends upon changes in the intensity of visual 
stimulation, and another is related to 
changes in the distribution of light across the 
retinal mosaic. Sudden alterations of light 
intensity produce pupillary and palpebral 
reflexes, and quick movements of the head 
and neck which appear and disappear again 
at certain maturational stages (cf. 10), show- 
ing little dependence upon prior conditions 
of sensory deprivation. Optokinetic re- 
sponses and associated head rotations de- 
pend upon the gradual and continuous shift 
of sharp light gradients across the retina, 
and are easily demonstrated after complete 
visual deprivation. 

In our laboratories (1, 7-9) we have been 
unable to demonstrate that any of the re- 
flexive behavior that is seen after visual dep- 
rivation will directly support locomotion, 
manipulation, or the finding and eating of 
food in primates or in cats. There is such evi- 
dence, however, for lower mammals such as 
the rat and for birds. In the present paper 
further evidence will be presented in support 
of the hypothesis that with encephalization 
of the visual sensory system visually guided 
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behavior develops in ontogeny as a function 
of patterned visual stimulation. 

An earlier literature on normally reared 
cats tends to imply that visual placing is a 
reflex that matures with the growing nervous 
system. Warkentin and Smith (11) placed 
the mean age of first visual placing, the ex- 
tension of the forelimbs before bodily contact 
when the animal is brought toward a surface, 
at 25 days, with a range of 22 to 28 days. 
These authors also reported tests of visual 
acuity as measured by the optokinetic re- 
sponse to a moving striated visual field. By 
day 25 the kittens were responding to stripes 
so narrow as to subtend only 11 minutes of 
visual angle. 

Since tactile placing appears quite early, 
between days 11 and 16, there is no lack of 
ability to make the limb response involved, 
and the hypothesis strongly suggested is that 
visual placing depends, following adequate 
development of the sensory and effector units, 
upon the visuo-motor learning that is nor- 
mally supported by an interaction with the 
visual environment during days 15 to 25. 

In our experiments (5) six litters of kittens 
were used. One or two members of each litter 
were control animals, the other two or three 
serving as experimentals. There were 15 ex- 
perimental subjects and 10 in the control 
group. Each mother and her kittens re- 
mained in normal indoor lighting of the labo- 
ratory until the kittens were 18 days of age.’ 
They were then put into a darkroom for 23 
hours per day. During the other hour they 
were in light, the control animals without 
visual restriction, the experimental kittens 
wearing hoods made of fine percale which 
diffused the light. Sufficient air for breathing 
also passed through the cloth, and the kit- 
tens showed no signs of discomfort. All kit- 
tens were handled an equal amount each day. 

The unhooded kittens were tested for 
visual placing at the beginning and end of 
each hour in the light. The hooded kittens 
were carried through the same movements to 


2 3 Each kitten’s eyes had opened by 10 days from 
irth. 
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further equalize handling. Support of the kit- 
ten was given through the body and hind 
legs, with the head and fore legs free. With a 
slow even motion the kitten was carried for- 
ward and slightly downward toward the edge 
of the table used as the testing surface. If 
the fore legs were extended toward the table 
before any part of the body, limbs, or vibris- 
sae touched it the animal was scored as 
capable of visual placing. On the day follow- 
ing the first appearance of visual placing in 
an unhooded kitten its litter mates were left 
unhooded during the hour of light and test- 
ing continued as before. For the sixth litter 
to be carried through this procedure the 
method was altered so that the mother and 
kittens remained in the light continuously 
until the response appeared, testing being 
done at hourly intervals. 

The unhooded (control) kittens first gave 
placing responses to the visually perceived 
surface at age 27, 28, or 29 days. No experi- 
mental kitten showed the response when the 
hood was first removed. Remarkable consist- 
ency was shown in that each of the 15 ani- 
mals of this condition gave its first placing 
response after five hours in the patterned 
light. This was true whether the five hours 
accrued one hour per day or continuously. 

During the second unhooded hour the 
experimental kittens typically spent con- 
siderable time sitting straight up and still, 
staring fixedly at the mother’s face. This was 
one of the first indications of a gradually in- 
creasing use of vision that followed. 

In other experiments, kittens and pri- 
mates: whose early visual experience was 
complete with the usual room patterns, but 
who were not permitted to move freely during 
such visual exposure, failed to develop either 
the visual placing or the protective eye blink 
(1, 7). These animals did, however, show 
normal binocular fixation and visual pursuit 
of other animals or persons moving about in 
the room. 

One may raise the question of whether or 
not the initial visuo-motor reflexes support in 
some degree the development of the eye-paw 


or eye-hand coordinations that come about 
only with motor activity engaged in while 
the animal is seeing what he approaches. To 
answer this question is not easy. There is no 
procedure that will enable us to study the 
development of the learned coordinations in 
the absence of the prior reflexes. One alter- 
native approach devised by a graduate stu- 
dent in our laboratories for his doctoral re- 
search gives at least a first analytical lever 
for prying apart the mutual interactions of 
these two factors. 

Harding Bishop (3) has completed experi- 
mentation in which kittens were raised while 
seeing the environment through one eye only, 
the vision in that eye being either upright or 
inverted (not with right and left reversed, 
as in some lens experiments done with hu- 
man subjects). After these animals, under 
one or the other condition continuously, 
achieved plateau levels of performance on a 
variety of mazes, obstacle courses, and an 
eye-paw coordination test display, the con- 
ditions for each group were interchanged. 
Re-adaptation was then followed for a fur- 
ther series of tests lasting several more 
weeks. 

In this experiment the obvious question 
is: Do the conditions permit equal levels of 
performance to be achieved in equal periods 
of time? Innate reflexes would compete with 
development under the inverted condition. 
This is particularly clear in the case of pur- 
suit head movements. A downward or up- 
ward pursuit movement of the head causes 
an increased speed of movement of the image 
projected on the retina when inverting 
lenses are worn. Without inverting lenses 
the pursuit reflex tends to slow down or stop 
movement of the image, 7.e., it aids fixation. 
So long as the head does not move up or 
down, this competition does not occur. 

Bishop’s results show a surprisingly small 
difference between performance under the 
two conditions. Only with pooled data from 
the test battery does the difference reach 
significance. The fact of a difference supports 
the conclusion that the reflexes have some- 
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thing to do with the development of visual- 
motor coordination. Their rather mild effect 
emphasizes the important contribution of the 
learning factor. 

Other observations show that the animals 
we have deprived of vision during initial 
growth periods must progress thereafter 
through stages of learning to fixate and 
pursue moving objects, learning to avoid 
obstacles, find food, discriminate movement 
from non-movement and so on. Many of 
these data fit into a stimulus-response con- 
ception of the learning process. 

When intensity cues are all that need to be 
discriminated the animals learn as quickly 
whether or not they have undergone visual 
deprivation prior to the commencement of 
discrimination learning (8). When complex 
patterns or movements must be discrimi- 
nated it is obvious that the pattern-deprived 
animals begin the training procedure at a 
great disadvantage. To me this means that a 
sensory-sensory (S — §) associative integra- 
tion has preceded the formal training in the 
pattern-experienced group. I am _ quite 
willing to call this cognitive learning, as 
many others have done along with Freed- 
man, and with Tolman before him. 

We still need more data on the significance 
during the early patterned light experience 
of active movement (as opposed to passive 
movement) of the animal or its appendages. 
Held has effectively demonstrated that this 
can be crucial to ego-centric localization in 
re-adaptation following disarrangement of 
the visual field. Our study of visual move- 
ment discrimination (8) showed this kind of 
activity (locomotion and/or manipulation) 
to be essential during perceptual develop- 
ment if visual motion is to be discriminated 
from non-motion. Body postures and move- 
ment and the stimulation consequent to the 
movement are entering into a kind of re- 
sponse — stimulus learning. The reafferenta- 
tion principle, as extended to perceptual 
disarrangement problems by Held, calls for 
the inversion of our customary S — R for- 
mula. 


So, by this point I am asserting that we 
need a theory broad enough to include S — R, 
S — 8, and R — § learning in any complete 
formulation of perceptual development. 

I am not quite sure whether the perceptual 
changes reported for human subjects follow- 
ing eight to 48 hours of visual deprivation 
include a loss of learned integrations. Per- 
haps something new develops during those 
hours of “random” input which overlays 
and competes with previously learned cell 
assemblies. If so, longer periods should pro- 
duce greater and more persistent effects. 

I can report in this connection two experi- 
ments, one done with a monkey which was 
deprived of visual stimulation from the age 
of five months to the age of 10 months, the 
other on a chimpanzee deprived of patterned 
light from 10 to 18 months of age. 

Both animals showed loss of recognition 
for food or food containers. In each case ap- 
proximately eight days were required before 
these animals regained the clear discrimina- 
tions between pieces of food and inedible 
objects which they had shown with complete 
accuracy before the deprivation period. 

Both animals showed inaccuracies of dis- 
tance and direction when making protective 
eyelid responses and when approaching and 
reaching for objects. These improved rapidly 
during the first three days post-deprivation. 

During initial hours of return to the vis- 
ually structured environment these animals 
showed, in addition to the eye-hand inac- 
curacies, some peculiarities of eye movement 
and binocular coordinations. A pendular 
nystagmus of rapid (8 per sec.) rate appeared 
in the chimpanzee youngster and moments 
of exotropia or divergent squint appeared 
briefly but repeatedly. The monkey showed 
occasional eye and head oscillations of a more 
jerky pattern, 7.e., faster in one direction 
than the other. These were transitory and in 
a matter of a few hours disappeared. 

When we saw these incoordinations we 
were immediately struck by their similarity 
to what we commonly see in the animals de- 
prived from birth. Infant primates and 
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pattern-deprived kittens take considerably 
longer, however, than did these two animals 
to develop steadiness of gaze and the ability 
to fixate binocularly. Once ocular coordina- 
tions are established, they can be regained 
after disuse with a large savings, as is true of 
learned behavior generally. 

What theoretical implication is inherent 
in these motor incoordinations? Identical 
stimulating conditions are not producing the 
same responses, it is true. However, I do not 
think that an S — R formulation can, by 
itself, account for the data. Much of the loss 
in fixation skill (both monocular and binoc- 
ular) must be due to a breakdown of co- 
ordination within the motor system itself. 
This can be conceived of as a decomposition 
of rather fragile response — response associa- 
tions. Charles Osgood earlier suggested in 
his Experimental Psychology (6, p. 401) that 
the term motor cell assemblies be applied to 
integrations between motor units. Eye fixa- 
tion skills, and I think perhaps also eye-hand 
coordinations, must involve the development 
and maintenance of cell assemblies within 
and between motor nuclei. In the absence of 
patterned visual input, autonomous rhyth- 
mic activity in these centers appears to gain 
the upper hand. 

In summary, to account for the prolonged 
refinement of the perceptual control over 
behavior that higher mammals exhibit in 
their discriminations in space we need a con- 
siderable extension of learning theory. The 
testing of this theory will involve a much 
more refined analysis of the neurophysiologi- 
cal and behavioral units which enter into the 
finished performance. When these units are 
more adequately isolated experimentally, 
necessary conditions for their associative 
integration will be found. I predict that they 
will be classifiable into S ~ 8, R — R, and 
R —S groupings in addition to the favorite 
category of recent learning theories, the S — 
Rbonds. 

W. K. Estes (4) has shown us that S— R 


units may become associated on an all-or- 
none basis. I suspect that this may some day 
prove to be true also for the three additional 
types of unit that I am proposing here to 
account for effects of sensory deprivation. 
We need empirical grounding for these views. 
The chief obstacle standing in our way re- 


mains that of studying the behavior of such 
units in isolation. 
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Exposure-History as a Factor in Maintaining Stability of 
Perception and Coordination 


RICHARD HELD, Pu.D.! 


Stimulus deprivation degrades coordina- 
tion and perception in higher animals and 
thus strikingly demonstrates the importance 
of exposure-history in spatial coordination 
and perception. But deprivation is by no 
means the only method of demonstrating the 
influence of past exposure on current achieve- 
ment. The technique of rearrangement—the 
procedure associated with Stratton’s classic 
experiment on re-inverting the retinal image 
(15)—produces results resembling in many 
ways those following deprivation and pro- 
vides a useful technique for studying the in- 
fluence of exposure-history. The techniques 
of rearrangement and of deprivation have 
produced evidence of an underlying process 
that may account for the effects of both. 


DEPRIVATION AND REARRANGEMENT 


Reports from McGill University (2, 10) 
summarize the perceptual aftereffects pro- 
duced by deprivation in human adults—the 
losses of object constancy, the apparent 
movements accompanying bodily move- 
ments, the shape distortions and the color 
anomalies. Ivo Kohler’s monograph (12) 
presents the most striking results to be found 
in the extensive literature on rearrangement 
experiments. These experiments preceded 
and followed Stratton’s work and _ total 
several dozen in number including a series 
we have done in our laboratory (3-7). Com- 
parisons among the reported results show 
that most of the aftereffects of deprivation 
can be matched by similar aftereffects fol- 
lowing rearrangement procedures. But one 
very crucial difference shows up in these 
comparisons. The aftereffects of deprivation 
are variable, inconsistent and unstable, 
whereas the aftereffects of rearrangement are 

1 Department of Psychology, Brandeis Univer- 
sity. Research by the author and his collaborators 
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relatively constant, consistent and stable. 
Consider a comparison example involving 
apparent movement as an aftereffect. In the 
McGill laboratory Heron, Doane, and Scott’s 
Subject B reported after deprivation, ‘“The 
wall is moving all over the place... the 
visual field is in such a state of chaos” (10). 
A subject who wears wedge prisms that 
laterally displace the visual field will at first 
report that all objects move when he does 
but after days or weeks of this rearrange- 
ment he will no longer report this apparent 
movement. A subject of Kohler reported, on 
removal of the prisms, an aftereffect evi- 
denced whenever he moved towards an ob- 
ject. The object appeared to move in one 
direction and stopped moving when he 
stopped moving. The disorderly aftereffect 
following deprivation contrasts sharply with 
the orderly but related aftereffect of rear- 
rangement. ; 

On the other hand, the periods of exposure 
required to develop the aftereffects of dep- 
rivation and rearrangement are of a similar 
order of magnitude. In a matter of hours 
deprivation produces substantial aftereffects. 
In our laboratory we have shown that full 
compensation for errors of directional locali- 
zation also occurs in a matter of hours (4). 
All of these aftereffects seem to imply that 
habits practiced for a lifetime are extin- 
guished or forgotten in a relatively short 
period of time. This rapid loss of old habits 
or at least the appearance of such loss under 
apparently innocuous conditions poses a 
serious problem for theories of learning. 


DISARRANGEMENT AND NOISE 


A new variation on an old rearrangement 
experiment allows us to pursue the compari- 
son between rearrangement and deprivation. 
Helmholtz was the first to show that if a 
subject viewed his moving hand through a 
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wedge prism that displaced the retinal image 
to the left, for example, he would on removal 
of the prism predictably err to the right in 
reaching for objects (9). This error represents 
compensation for the formerly-present 
prism. In one of our recent experiments the 
subject viewed his hand through a prism that 
slowly but continuously varied in power (1). 
As a result the image of his hand was con- 
tinuously displaced through a range of posi- 
tions so that over a period of time the posi- 
tion of the image was ambiguous. The prism 
axis was set to produce large displacements 
in the horizontal or left-right dimension and 
much smaller displacements (about 5 per 
cent of the horizontal) in the vertical di- 
mension. The ambiguity of position was 
therefore mainly in the horizontal dimension. 
At the termination of 30 to 60 minutes of 
exposure, measurements of the subject’s 
hand-eye coordination showed greatly in- 
creased dispersion in the horizontal dimen- 
sion as compared to that of the vertical di- 
mension. This result shows that a form of 
rearrangement (one that we prefer to call a 
disarrangement) can, after a relatively short 
exposure period, disrupt or degrade a habit- 
ual and stable function. This aftereffect 
closely resembles a consequence of depriva- 
tion and the conditions for its generation 
could represent a model for producing dep- 
rivation effects, except for one apparent 
discrepancy. In our experiment there is a 
deliberately contrived ambiguity in the 
conditions of exposure, whereas no similar 
ambiguity is apparent in the exposure con- 
ditions of deprivation. To bridge this gap we 
will introduce an assumption that has a 
factual basis in neurophysiology. 

There is ample evidence that some neu- 
rons fire spontaneously in the absence of 
their usual triggering energy and that mem- 
bers of a group of such neurons will fire in a 
non-synchronized or random manner. In the 
absence of systematic external stimuli, an 
“alert”? sensory-neural system may be domi- 
nated by such internally generated noise 
(the word noise is used in analogy to acoustic 


noise—sound having energy distributed over 
a large range of audible frequencies). Noise— 
and this is the core of the assumption—may 
constitute a source of ambiguities of the type 
our experiment imposed upon the visual- 
motor system by external means. In other 
words, to pursue the above example, visual 
noise might produce an ambiguity analogous 
to that produced by the variable positioning 
of the image of the hand on the retina. With 
the aid of this assumption we can predict 
that the mere absence of orderly visual stim- 
ulation can degrade visual-motor coordina- 
tion. The apparently innocuous condition of 
deprivation is really lethal because it allows . 
intrinsic disorder to disrupt the internal 

state or schema that is responsible for or- 

dered coordination. 

In support of this assumption I want to 
mention another experiment done in our 
laboratory but this time not using disar- 
rangement: The experiment shows that one 
consequence of deprivation can be simulated 
by direct exposure to a noisy field of vision. 
After deprivation the McGill subjects re- 
ported that a moving contour seemed to 
show ‘perceptual lag” (10). When objects 
were moved across the visual field, part of 
the moving figure appeared to trail behind 
the rest. Following this lead, we developed a 
device to measure the apparent speed of a 
moving contour and demonstrated that this 
apparent speed is markedly reduced by pro- 
longed exposure to a noisy visual display (8). 
The display was produced on a television 
picture tube by a special electronic circuit. 
With the help of Sanford Freedman we 
showed that the same effect occurred in an 
eight-hour sensory deprivation experiment. 
In addition, prolonged exposure to a com- 
pletely static field—one containing contours 
but devoid even of the amount of object 
movement that occurs in normal scenes— 
increased apparent visual speed. These re- 
sults provide independent support for the 
assumption that noise plays an important 
role in producing the effects of deprivation. 
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ADULT REARRANGEMENT AND 
NEONATAL DEPRIVATION 


Up to this point we have discussed the 
effects of adult or post-developmental dep- 
rivation. Although neonatal deprivation 
produces deficits of coordination and dis- 
crimination similar, if not equal in magni- 
tude, it is neither obvious why this should be 
so nor that there is a common process under- 
lying both forms of deprivation. However, a 
comparison of selected results of neonatal 
deprivation with those of rearrangement is 
instructive in this connection. The compari- 
son will point to a common factor necessary 
for both the development of coordination in 
the neonate and compensation for rearrange- 
ment in the adult. 

In a series of experiments we have demon- 
strated that compensation for various opti- 
cally-produced rearrangements requires re- 
afferent stimulation. Re-afferent stimulation 
is stimulation that changes as a consequence 
of the natural movements of the recipient 
organism. The term re-afferent was coined by 
the German physiologist v. Holst to dis- 
tinguish this form of afference (activity in 
sensory nerves) from ex-afference resulting 
from stimulation not dependent upon move- 
ments of the recipient organism (11). To 
demonstrate the crucial role of re-afferent 
stimulation we exposed subjects to rearrange- 
ment under two conditions of movement. 
Other relevant conditions were kept as near 
to equivalence as possible. In the first or 
active condition the subjects either locomote 
or simply move a limb. In the second or pas- 
sive condition the subjects, who remain 
alert, receptive, but passive, are moved by 
the experimenter in a manner equivalent to 
that of the active condition. The active sub- 
jects almost invariably compensate for the 
errors induced by rearrangement; the passive 
subjects do not. This result has been ob- 
tained in studies of several different condi- 
tions of rearrangement (4, 6, 7). In addition, 
the same result was obtained in the disar- 
rangement experiment reported above (1). 


For example, subjects who wear prisms and 
walk about in their normal environments 
show shifts in ego-centric localization ranging 
up to full compensation for the prism-in- 
duced error after many hours of exposure. 
However, the same subjects moved over the 
same path in a wheelchair showed no com- 
pensation (4). The same displacements of 
the head and body and attendant visual 
stimulation were produced under both active 
and passive conditions but only the active 
subjects showed shifts in localization. 

Our demonstration of the crucial role of 
movement in compensation for rearrange- 
ment closely parallels Riesen’s demonstra- 
tion of the importance of bodily movement 
for the development of coordination in the 
neonate (4). Riesen has long studied the 
deficits of visual-spatial performance that 
follow visual deprivation in neonatal mam- 
mals. Recently he has demonstrated similar 
deficits in animals who were merely re- 
strained in holders. Although reared with 
visual stimulation from nearby objects they 
were deprived of the opportunity for gross 
bodily movement. We believe these results 
constitute an almost sure demonstration 
that re-afferent stimulation is as crucial in 
the development of coordination as in com- 
pensation for rearrangement. Moreover, 
they support our view that the rearrange- 
ment experiment taps a process that operates 
in the development of spatial coordination. 
Our conclusion concerning neonatal develop- 
ment is of course that such development re- 
quires re-afferent stimulation for the same 
reasons as does compensation for rearrange- 
ment. Its absence precludes appropriate 
development of coordination and spatial per- 
ception. 


COMMON CONDITIONS 


We have discussed resemblances among 
the effects of adult and neonatal deprivation, 
rearrangement, and disarrangement. In sum- 
ming up the factors common to all these 
effects, the prolonged and atypical exposure- 
history must first be mentioned. By atypical 
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we mean that contacts with the sense-stim- 
ulating properties of the environment de- 
viate from those normally available to the 
organism. In particular, we have emphasized 
the importance of atypical re-afferent stim- 
ulation. This form of feedback depends upon 
the properties of the objects and upon the 
media of transmission intervening between 
action produced by contraction of skeletal 
musculature and causally-dependent sensory 
stimulation. For example, when a viewer 
moves his head the images of whatever ob- 
jects are focused on his retina will be dis- 
placed by an amount that depends upon 
their direction and distance from his eye and 
upon the light-transmitting media inter- 
vening between object and eye. The feed- 
back loops that include stable parts of the 
environment will, in general as a result of the 
geometry and kinematics of movement, 
cause a given movement to yield a charac- 
teristic re-afferent stimulation. The com- 
binations of movement and _ fedback 


stimulation are bound to be replicated with 


increasing duration of exposure in a stable 
environment. We have claimed that this 
source of ordered contact with the environ- 
ment is responsible for the stability, under 
typical conditions, of visual-spatial per- 
formance (4). 

Rearrangement produces atypical rela- 
tions between movement and contingent re- 
afferent stimulation. But the relations re- 
main just as univocal—each movement has 
its unique train of re-afferent stimulation— 
as under typical conditions. Progressive 
shifts in coordination compensate for the 
errors induced by these atypical conditions. 
Clearly, the compensation achieved in re- 
arrangement reflects the attainment of in- 
creasingly precise and stable functioning for 
the rearranged condition. As a corollary, re- 
turn to the normal condition that preceded 
rearrangement entails errors similar to but 
in the opposite direction to those initially 
induced by the rearrangement. On the 
other hand, experimental procedures (dis- 
arrangement) that make ambiguous the re- 


lation between movement and re-afferent. 
stimulation will progressively degrade co- 
ordination by making it imprecise under 
normal circumstances. For if the same move- 
ment has several different re-afferent conse- 
quences, and different movements have the 
same consequence, then there will be a loss 
of discrimination when normal conditions 
are regained. 


A COMMON PROCESS 


Our analysis of the conditions that gen- 
erate the effects of deprivation, rearrange- 
ment, and disarrangement suggests a provi- 
sional neural model to account for these — 
effects. Von Holst (11) and others have 
pointed out the importance of re-afferent 
stimulation in spatial coordination (see the 
diagram and discussion in the paper of H.- 
L. Teuber in this symposium). Their studies 
imply that some part of the central nervous 
system monitors efferent signals (labeled 
“corollary discharge” in Teuber’s diagram) 
activating skeletal musculature. The mon- 
itored signal is then summated with the 
slightly delayed re-afferent signal coming 
from sensory receptors stimulated as a con- 
sequence of the bodily movement induced 
by the activated musculature. The outcome 
of this summation is a signal in the central 
nervous system said to determine perception 
and further performance. For example, the 
summation will yield different signals for a 
displacement of the retinal image produced 
by rotation of the eyeball as compared to 
the same displacement produced by move- 
ment of an external object. Displacement of 
the image following contractions of the 
extra-ocular muscles that produce eyeball 
rotation is presumed to be accompanied by 
a monitored efferent signal of magnitude 
and sign just sufficient to cancel out the 
re-afferent signal. On the other hand, when 
displacement of the retinal image is produced 
by the movement of an external object the 
resulting visual stimulation—now ex-affer- 
ent—is not canceled out by a monitored 
efferent signal. The important ability of 
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organisms to distinguish moving from resting 
objects under conditions yielding the same 
retinal stimulation—the perceptual phe- 
nomenon called constancy of object posi- 
tion—depends upon such differences. 

In the feedback process described by von 
Holst a single cycle, starting with an efferent 

_ signal and ending with the adjustive conse- 
quence of the re-afferent signal, occurs within 
a fraction of a second. Sequences of such 
cycles may of course reverberate for many 
times this duration. In contrast to this rapid 
adjustment, we have demonstrated in hu- 
man coordination—and it is probably true 
of the coordination of many higher mam- 
mals (4)—that effects of far greater dura- 
tion depend upon the same relation of re- 
sponse-produced movement to consequent 
re-afferent stimulation. For example, we 
have previously mentioned that to a prism 
wearer objects appear to move when he 
moves. This apparent motion is eliminated 
by exposure of the type that we have re- 
peatedly shown must involve re-afferent 
stimulation.? These findings imply that the 
combinations of monitored efferent and re- 
afferent signals available to the nervous 
system are not merely summated in the 
manner described by von Holst. In addition 
they must be correlated and stored in the 
central nervous systems of those organisms 
that respond adaptively to novel combina- 
tions of these signals. 

The diagram of Figure 1 schematizes the 
process that we suppose to occur in these 
organisms. The diagram is derived from the 
Holstian model by adding the Correlation 
Storage and making a few other modifica- 
tions. The model is not restricted to eye 
movements; the skeletal muscle at the origin 
of the External Loop represents any motor 
system that can be a source of re-afferent 
visual stimulation. Instead of assuming a 
summation between monitored efferent and 


? Taylor and Papert (16) have presented a useful 
analysis of the apparent movement initially in- 
duced by wearing prisms and its compensation 
after prolonged exposure. 


EFFERENT 
SIGNAL 


PERCEPTION 


CORRELATION 
STORAGE 


| EXTERNAL 
LOOP 


J 


Fic. 1. Schematized process assumed to under- 
lie the consequences of rearrangement, disarrange- 
ment and deprivation. 


RE-AFFERENT SIGNAL 


re-afferent signals, we assume that the re- 
afferent signal is compared (in the Com- 
parator) with a signal selected from the Cor- 
relation Storage by the monitored efferent 
signal. The Correlation Storage acts as a 
kind of memory which retains traces of 
previous combinations of concurrent efferent 
and re-afferent signals. The currently mon- 
itored efferent signal is presumed to select 
the trace combination containing the iden- 
tical efferent part and to activate the re- 
afferent trace combined with it. The result- 
ing revived re-afferent signal is sent to the 
Comparator for comparison with the cur- 
rent re-afferent signal. The outcome of this 
comparison determines further performance. 

Evidence for progressive adaption to re- 
arrangement implies that the selection from 
storage by the currently monitored efferent 
signal must be weighted by the recency of 
trace combinations when alternatives are 
available. Thus, for example, if the condi- 
tions that make for typical combinations of 
signals are systematically changed, as they 
are by rearrangement, then new combina- 
tions will be stored. The same monitored 
efferent signal may now revive either an old 
or a new re-afferent trace or both. We will 
assume that this ambiguity is gradually 
eliminated by weighting in favor of the more 
recent combinations. If, however, conditions 
are such that an efferent signal becomes con- 
currently combined with more than one 
re-afferent signal, the selection from storage 
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must be made from among many trace com- 

-binations of roughly equal weight. Conse- 
quently, a number of revived re-afferent 
signals may with roughly equal likelihood be 
sent to the Comparator whose response will 
- become correspondingly ambiguous. We may 
expect that the precision of the response of 
the Comparator will reflect the range of 
alternative combinations available in stor- 
age. The progressive degradation of coor- 
dination produced by disarrangement would 
be the outcome of an increasing number of 
stored alternatives. The same consequences 
could be produced by exposure to an un- 
stable environment (external loop) which 
rendered the re-afferent signals fed back as 
a consequence of a repeated efferent signal 
now one value and now another. Luckily, or 
perhaps it could not have been otherwise, 
normal environments do not have too much 
instability of this sort of which random 
movement of objects is an example. 

If the maintenance of stable coordination 
depends upon the operation of the system 
outlined we are forced to take account of 
what may be called the ecology of the sense- 
stimulating environment. We will have to 
develop schemes for quantifying those as- 
pects of the environment that determine 
re-afferent stimulation. The belated recogni- 
tion of the importance for coordination of 
exposure to these properties of the environ- 
ment may in part be explained by the very 
ubiquity of typical conditions of exposure. 
Only in recent years have technological ad- 
vances confronted us with the markedly 
atypical environments to which men are, 
and will be to an increasing extent, exposed 
for prolonged periods of time. 

Up to this point we have argued entirely 
in terms of feedback loops and re-afferent 
stimulation, but there is no reason to main- 
tain our implicit assumption that the Cor- 
relator-Comparator system can distinguish 
a true re-afferent signal—one that is causally 
related to an efferent signal by feedback 
through an external loop—from an afferent 
signal of different origin but same time of 


occurrence. Such signals may be of external 
origin (ex-afferent). But, in addition, the 
living nervous system is never quiescent 
and even though the motor consequence of 
an efferent signal may be precluded from 
arousing its characteristic response in a sense 
organ (by deprivation or other influence), 
an internally generated signal may take the 
place normally occupied by the character- 
istic re-afferent signal. This is of course the 
role we have assigned to internally generated 
noise. Under this condition the correlation 
between any efferent signal and the accom- 
panying afferent signal will become ex- 
tremely variable because of the variation of 
the noisy signal. Many combinations of a — 
given efferent signal with concurrent affer- 
ent signals will be stored and progressive 
degradation of coordination may be ex- 
pected. 


WHY THE MODEL? 


We have reviewed the evidence available 
and proposed a model to account for it. It 
seems sufficient that this conceptual nervous 
system simply correlates, stores, and uses 
the signals it receives in the manner pre- 
scribed. The proposed system neither selects . 
nor filters the incoming signals it receives 
on. the basis of special functional relations 
or orderings (other than temporal) between 
the efferent and afferent signals. We can 
hope that the model forestalls assertions that 
the nervous system actively seeks a special 
kind of order which it may store for future 
reference. Such statements seem to me to 
beg the issue by assuming an internal ‘‘in- 
telligence” to accomplish precisely what 
requires explanation. On the other hand, this 
criticism denies neither that the immediate 
response of the nervous system to stimula- 
tion may be selective nor that central factors 
operate in perception. Rather it questions 
the origin and mode of operation of the se- 
lective and organizing factors. 

If models of the sort proposed convinc- 
ingly account for adaptive, as well as non- 
adaptive, psychological processes, we need 
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have recourse neither to a mysterious in- 
ternal “intelligence” that somehow knows 
how to recognize and select useful sensory 
information nor to the equally mysterious 
external “intelligence” that manages to rein- 
force just those responses to sensory stimuli 
that will prove useful to the organism. 
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Sensory Deprivation, Sensory Suppression and Agnosia: 
Notes for a Neurologic Theory! 


Ya 


In reading the previous papers I was 
again struck by a similarity between two 
fields: experimental embryology and the 
study of perception. In both fields, origin 
and maintenance of forms are central prob- 
lems; in both, study of malformations can 
yield important clues. Derailments of on- 
togeny often suggest factors that underlie 


1 The preparation of this report has been aided 
by program grant M-3347 from the National In- 
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normal development. Perceptual disturb- 
ances may uncover some of the physiologic 
bases of normal perceptual function. Even- 
tually “illusions of the senses should tell us 
the truth about perception.’ 

The similarity in logical structure of the 
two fields extends to the types of experiments 
that can be carried out. In both fields, we 
have experiments involving isolation, re- 
combination and defect (60, 61). By isolating 
an organism (or one of its parts) from its 


3 Purkinje (9) said “. . . dass Sinnestaiuschungen 
Gesichtswahrheiten sind.”’ 


ust 

to 

of 

rec 

to 

pa 

By 

1 ob 

th 

of 

pre 

ty] 

col 

pe 

lisl 

st 

ob 

de 

are 

th: 

the 

4 suf 

in} 

; is 

by 

de 

ok 

4 an 

4 sti 

| = of 

= of 

pe 

tic 

| log 

4 po 

in] 

br 

| co 

we 

SW 


SENSORY DEPRIVATION 33 


usual sources of stimulation, we can attempt 
to gauge its relative autonomy—the degree 
of independence from particular inputs. By 
recombining parts, we can study the extent 
to which the normal spatial relations among 
parts are prerequisites for their function. 
By studying defects, finally, we can try to 
observe how destruction of a part affects 
the rest of the living system—how much 
of normal performance continues in the 
presence of a gap (see Table 1). 

I shall attempt to show that these three 
types of experiments give surprisingly con- 
cordant results, when it comes to studies of 
perception. The results are far from estab- 
lishing a neurologic theory, but might re- 
strict one’s choices and suggest additional 
observations. You may object that the facts 
derived from studies of sensory deprivation 
are not illuminated by citing further facts 
that are equally puzzling. However, all of 
these facts, the old and the new, seem to 

suggest that the central nervous system is 
‘never passive but operates upon its own 
inputs, emitting a continuous activity which 
is affected, in surprisingly similar manner, 
by deprivation, by recombination, and by 
defects. Differently put, the abnormal physi- 
ology of perception is strikingly patterned 
and stereotyped, and just as embryology 
strives to account for malformations, so any 
neurologic theory of perception, if we man- 
age to have one, should take these disorders 
of perception into account. 


ISOLATION STUDIES 


Let me begin with some physiologic ex- 
periments that fit the isolation (or depriva- 
tion) paradigm. The evidence here might 
seem contradictory unless we think in phy- 
logenetic terms. In the fish, it is apparently 
possible to cut all dorsal roots (the sensory 
inputs into the spinal cord) and to decere- 
brate the animal without abolishing motor 
coordination. Under certain conditions, if 
we accept von Holst’s report (29), such a 
fish will show complex and coordinated 
swimming movements in all of its append- 


ages. This patterning of movements seems 
to be independent of afferent stimulation, 
even that produced by the animal’s own 
movements. It is conceivable that these 
‘spontaneous’ motions reflect some central 
irritation after dorsal root section—a super- 
sensitivity, at spinal levels, of denervated 
structures (19, 26, 27). Yet even if this were 
so, we are faced here with an unexpected 
independence of the motor system from 
peripheral sensory control. 

In the amphibian, a bit higher up on the 
phylogenetic scale, we can cut all sensory 
roots except one, any one at that. As long 
as one sensory root is spared, a toad will . 
walk in nearly normal fashion on a solid 
substrate, and swim with the usual breast 
stroke and frog kick when in the water (21). 
At this level, some afferent or re-afferent 
signals are needed for the maintenance of 
patterned locomotion, but the required sig- 
nals are quite unspecific since any root will 
do. Cut that remaining root, and the animal 
is immobilized. 

For the higher mammals, the picture is 
rather different. In the classical demonstra- 
tion by Mott and Sherrington (24), it suf- 
fices sensory roots that supply 
one extremity, say, the arm: this extremity 
will then be useless to the animal, presenting 
all appearances of flail paralysis. Only under 
intense excitement does the animal move 
the arm at all. 

These few studies suggest that there may 
be much greater tolerance for interruption 
of sensory inputs in lower forms, and a re- 


TABLE 1 


Three Types of Experiment in Embryology and in 
the Study of Perception* 


Isolation: (A—B—C—D) orK—B—C—Bi 


Recombination: 


A—B—C—D D—B—C—A 
| 


Defect: A—B—C—D or A—B—8—D 


* See references at end of paper, grouped ac- 
cording to type of experiment. 
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markable autonomy of their motor systems. 
These systems ‘play their score’ (52, 60), 
irrespective of the peripheral effect. 


RECOMBINATION EXPERIMENTS 


The autonomy of central activities in 
lower animals (which makes them so nearly 
immune to radical sensory deprivation) 
turns into a liability when the input is 
changed in relation to the centers. The 
fly (48), fish (53), or newt (51), with eyes 
rotated 180°, continues indefinitely to react 
to the visual environment as if everything 
were rotated, and this maladaptive response 
is not corrected by experience. There are 
few data on forms intermediate on the phylo- 
genetic ladder* (15, 40), but the recent work 
of Ivo Kohler (44, 45), with distorting or 
inverting spectacles in man, suggests an 
almost incredible extent of perceptual adap- 
tation to this altered relationship between 
periphery and centers (36-38, 50, 54-56). 
I am not altogether sure (until shown by 
experiment) that the wearing of inverting 
spectacles is quite the same as inversion of 
the retina itself, but if it is, then we have 
another instance of phylogenetic shift in 
control, so that the relative lack of attune- 
ment to the environment in lower forms is 
directly related to their failure to adapt in 
the face of radically altered input. 

However, there is a further point, already 
touched upon by some of my fellow sym- 
posiasts: In man, the altered input has to be 
systematic and orderly if there is to be 
adaptation (42, 43, 62). It may be useful, in 
this connection, to adopt Held’s suggestion 
that we subdivide recombination studies 
into those involving rearrangement (orderly) 
and disarrangement (disorderly). This dis- 
tinction draws our attention to the crucial 
issue: What are the conditions of adaptation 
and what are its limits? What kinds of new 
order can be tolerated by the organism? 
Clearly we need experiments exploring dif- 


‘See, however, the recent dissertation cited by 
Riesen in this symposium. 


ferential effects of various degrees of disorder 
in recombination studies. Kohler’s reports 
abound with hints about the limits of per- 
ceptual adaptation: persistent double vision 
(even monocular), coexistence of upright 
and inverted portions of a scene, and other 
‘unreasonable’ features of reorganized per- 
ception. All these suggest an unexpectedly 
piecemeal and incomplete adaptation to in- 
verting or reversing lenses. But there are 
much more accessible examples for this kind 
of problem. 

Assume for a moment simply that corre- 
sponding points are mapped onto nonhomolo- 
gous parts of a dual sense organ like the two 
retinae. This is the situation in squint, and 
I urge you to look deeply into the eyes of 
your squinting friends; we are likely to see 
curious things important for a theory of 
perception. One of the most intriguing as- 
pects of vision in squinted eyes is the so- 
called suppression of pattern vision. The 
condition has been called, variously, ambly- 
opia of disuse, strabismic amblyopia, or 
amblyopia ex anopsia—from not seeing. All 
these terms reveal rather than remove our 
ignorance of the underlying process. It seems 
to me that the perceptual deficit in the 
amblyopic eye is quite analogous to the 
impaired vision of Dr. Riesen’s cats. If we 
had a neurologic theory to account for ef- 
fects of early deprivation, it might also 


- explain the visual failure in human subjects 


with squint. 

One or two points deserve comment: The 
squinted eye with amblyopia ex anopsia 
seems to exhibit a selective loss of pattern 
vision, in the absence of any significant al- 
teration in elementary visual thresholds. 
Such a condition would then represent an 
agnosia in its purest form: a postulated dis- 
sociation of basic sensory processes (which 
are claimed to be preserved) from higher 
‘perceptual’ aspects of vision which are 
supposedly abolished. Those of us who dis- 
like such a distinction of sensation from 
perception on theoretical grounds (11, 68, 
71, 73) are suspicious of any pure agnosia in 
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the sense here defined. For strabismic ambly- 
opia, it has in fact been shown (59) that 
threshold requirements for monochromatic 
lights are quite normal, in spite of the pro- 
found impairment of visual ‘acuity.’ Subse- 
quent studies in our laboratory and else- 
where have shown, nevertheless, that various 
elementary processes are quite defective in 
the squinted eye. Thus, Feinberg demon- 
strated (39) a marked reduction of flicker 
fusion in the central region of the retina, 
in the strabismic eye, and pupillary re- 
sponses to light are manifestly less (41), 
as compared with the normal eye. What is 
needed are developmental studies to decide 
whether the squinted eye ‘stays amblyopic’ 
—as has been claimed—or gets that way, 
under the pressure of abnormal retinal cor- 
respondence. 

To the ophthalmologist, suppression seems 
a useful term, because it describes what the 
amblyopia does; it helps the viewer to get 
rid of binocular double vision that might 
result if he did not suppress form perception 
in the deviated eye. Such a teleologic ex- 
pression may seem to do nothing but restate 
the problem, but there is the observed fact 
of ‘suppression’ of pupillary responses in the 
squinted eye, and even of alternating sup- 
pression of pupillary responses in cases of 
alternating squint (41). In fact we can go 
one step further: Pupillary responses are 
suppressed in all of us during normal retinal 
rivalry (32). 

In an experiment of this type you present 
a horizontal line to one eye (say the left) 
and a vertical line to the other. The viewer 
sees these lines in a stereoscope not knowing 
which eye gets which. During periods of 
binocular fusion he will report a cross; as 
soon as retinal rivalry sets in, he will report 
alternately a horizontal and a vertical line. 
He signals to the experimenter whether he 
sees one or the other, indicating in that 
fashion which eye is active and which eye 
suppressed. Throughout the test period, 
flashes of light are cast momentarily into 
one or the other eye, and the pupillary re- 


sponses are recorded. It turns out that 
pupillary contractions are brisk and exten- 
sive in whichever eye is ‘leading’ at the 
moment, while pupillary responses of the 
suppressed eye are absent or diminished 
(32). This demonstration suggests that we 
might be dealing in fact with some form of 
active suppression during retinal rivalry. 
This suppression appears to act much more 
peripherally in the visual system than might 
have been suspected. It is natural that 
psychologists dislike the term ‘suppression,’ 
as long as it is used by ophthalmologists, 
but the term may point at some real physio- 
logic process (1-3), crucially involved in 
some of the effects of sensory deprivation 
in higher species, and in some of the conse- 
quences of their restricted rearing (25, 30). 

I do not wish to give the impression that 
this hypothetical process of suppression is 
always successful in minimizing perceptual 
disorder. People with unilateral squint tend 
to have double vision in the squinted eye, 
and this diplopia is brought out most clearly 
if the better eye is lost. Such patients com- 
monly show gradual improvement in pat- 
tern vision in the remaining eye, but they 
may be bothered by persistent double im- 
ages—a monocular diplopia. It is as if two 
reference systems rather than one had been 
built up, one organized around the eccentric 
point of fixation used before the loss of the 
better eye, the other organized around the 
anatomical fovea. In the best-studied case, 
that of Bielschowsky (34), the monocular 
diplopia persisted as long as the patient 
lived, after the loss of his better eye, a period 
of 16 years. 

I think such a peculiar derailment of 
normal perception underscores what most 
of us have believed all along: that the spatial 
organization in perception is not simply 
given by the spatial projection of retina 
onto visual cortex (5). Spatial organization 
is a complex and active achievement (17, 
20), in which appropriate reactions to move- 
ment of one’s self and of the objects around 
us play a crucial part. How else could motor 
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disturbances as in strabismus produce such 
lasting visuo-spatial disorganization? 

Drugs can be used in particularly instruc- 
tive ways for disrupting visuo-motor coor- 
dination (13, 33, 46). Take the effects of 
drugs acting on eye muscles: If one instills 
homatropine into the eye, one paralyzes 
accommodation. The lens is set for distance, 
and objects lying nearby are blurred. Any 
deliberate effort to accommodate onto near 
objects leads to a striking shrinkage in per- 
ceived dimensions of whatever one is seeing 
—a micropsia. Conversely, one can produce 
a spasm of accommodation by putting phy- 
sostigmine into the eye. As a result, the eye 
is set for objects close by, but incapable of 
seeing distant ones without a blur. Any 
attempt at focussing on distant objects leads 
to apparent expansion of all dimensions seen 
—a macropsia. These forms of micropsia 
and macropsia are usually cited as instances 
of loss of size constancy under the influence 
of the peripherally-acting drug. Perhaps 
they should better be regarded as size con- 
stancy misapplied (12, 13, 35, 47, 57). Con- 
sider what happens as long as accommo- 
dation is normal. As objects recede, two 
continuous and concomitant changes occur: 
Accommodation decreases and so does 
the visual angle subtended by the object. 
Perceptually, however, the object stays 
approximately the same size. It is as if a cen- 
tral counteractive process provided expan- 
sion of the image to compensate for its 
diminishing projected size. With accommo- 
dation temporarily paralyzed, the central 
compensatory process runs off in vacuo; the 
constancy turns into an illusion. 

The same can be said about the well 
known disturbances in cases of acute ex- 
ternal rectus palsy. Such a patient cannot 
turn his eyes to one side; when he tries, his 
world ‘jumps.’ This displacement is illusory 
(since his eyes have remained still), but the 
displacement would have been compensa- 
tory, had the eyes actually moved. The 
ocular movement would have transported 
visual objects across the retina; the illusory 
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motion seen through the paralyzed eye goes 
just as far, though in the opposite direction.® 

In fact, von Holst has postulated, as have 
Sperry (53) and others (6, 12, 14, 49, 58), 
that every self-induced movement is ac- 
companied by a corollary central discharge 
from ‘motor’ into ‘sensory’ systems which 
prepares the latter for the changes that 
would ordinarily result from the movement. 
As long as the movements of the organism 
and their sensory consequences (the return 
signals or re-afferent impulses) are properly 
correlated, the corollary discharge supports 
perceptual constancy; alter the correlation 
and you have destroyed the basis for this 
preparatory adjustment. The corollary dis- 
charge produces an inappropriate central 
readiness, and the result is a perceptual il- 
lusion, rather than a constancy effect (see 
Figure 1). 

Our hypothesis would be that it is by 
means of this corollary discharge from motor 
to sensory systems that we keep attuned 
to a shifting environment while actively 
moving in relation to it. If this hypothesis 
has promise, then central lesions should pro- 
duce perceptual disorders not unlike those 
which result from interference with sensori- 
motor coordination (whether produced by 
sensory deprivation, by motor disturbances, 
or by spectacles distorting visual space). 


DEFECT EXPERIMENTS 


One of the typical changes in perception 
with acutely acquired lesions in the central 
visual pathways are micropsia and macrop- 
sia—the illusory changes in the size of ob- 
jects seen. There may be systematic distor- 
tions in three-dimensional visual space, so 


5In congenital nystagmus, the continual eye 
movements are not accompanied by any corre- 
sponding oscillopsia (7.e., illusory to-and-fro mo- 
tion of visual objects). Such an oscillopsia appears 
invariably in normal subjects when nystagmus is 
induced acutely, as by injection of sodium amytal. 
In patients with congenital nystagmus, sodium 
amytal has paradoxical effects: it temporarily 
stops their nystagmus (33). After the drug has 
worn off, these patients complain transiently of 
oscillopsia! 
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Re-offerent Pattern 

Fig. 1. Corollary Discharge (after von Holst): 
The diagram indicates how an active movement 
of a receptor surface (here, the eye) is accom- 
panied by a preparatory central discharge from 
motor into sensory structures, adjusting the latter 
for the re-afferent stimulation which results from 
self-produced movement. Rearrangement of spa- 
tial relations between receptors and centers should 
make this central mechanism maladaptive: e.g., 
inversion of eye or visual field should turn the 
negative feedback into a positive one. In higher 
forms, however, these disturbances can be partly 
overcome, as long as there is an orderly transfor- 
mation from the old to the new sensorimotor 
pattern. 


that objects seen in an affected (homony- 
mous) half field or quadrant are consistently 


mislocalized (74, 75). Most frequently, ob- 
jects are seen as too far (‘teleopsia’), and 
conjointly as too small (‘micropsia’), com- 
pared with their appearance in less affected 
regions of the field. The disturbance can be 
demonstrated with variations of the three- 
needle experiment (63); on the stereoscope 
there are difficulties with binocular fusion, 
and distortions akin to those produced in 
normal subjects wearing aniseikonic lenses 
(31). The disorder is found in the absence 
of any demonstrable impairment of cere- 
bellar function, postural sensations, or (pe- 
ripheral) vestibular reactivity. The syn- 
drome may persist for months after acute 
occipital lobe lesions, but is rarely found 
several years after injury. However, at these 
later stages the distortions may appear 
transiently during paroxysmal changes in 
visual function (‘visual fits’), in which the 
EEG shows focal alterations (74). Curiously, 
these paroxysmal visuo-spatial disorders are 
significantly more frequent with lesions of 


the posterior lobe substance in the right 
(rather than left) hemisphere (74). 

Still more revealing are the various dis- 
orders of motion perception in these cases. 
During motion of objects, or movements of 
the eyes, images often become multiple (75). 
There may be recurrent or persistent monoc- 
ular diplopia, or polyopia (multiple vision 
with one eye, either eye). In extreme cases 
there appears a peculiar form of visual per- 
severation, so that the seen motion of ob- 
jects is dissected into a series of motionless 
frames. One of our patients complained, for 
instance, when a motorcycle passed him on 
the defective side of his visual field, that he 
saw “‘a string of motorcycles standing still.” 
With the curious predilection in neurology 
for compounding Greek names, the disorder 
has been called ‘palinopia’ (65, 74). There is 
an allusion to a similar case in Wertheimer’s 
famous monograph on motion perception 
(16), the founding document of Gestalt 
psychology. 

Analogous symptoms appear in the soma- 
tosensory modalities with acute parietal 
lesions or fits arising from these structures 
(7, 8, 66, 69, 70, 72). Patients complain of 
persistent or recurrent distortions in the felt — 
size of limbs, of illusory motion of body 
parts, or of multiplication of limbs, with 
‘parasitic’ hands or feet; a rather discon- 
certing experience. To speculate on the 
physiologic basis of these troubles may seem 
premature in the present state of our knowl- 
edge, or rather ignorance, of physiologic 
bases of perception, but we should bear in 
mind how surprisingly stereotyped these dis- 
turbances are (4). Quite similar disorders 
can be transiently produced by certain cen- 
trally acting drugs, such as mescaline (64, 
67) or LSD-25. In fact, when I first heard 
Professor Hebb’s account of the McGill 

® Quite a different picture is obtained in cases 
of peripheral loss of a sensory surface, as after 
partial amputation of a limb (22, 28). Here, 
marked improvement of sensory acuity occurs 
on the stump, making this part superior on nu- 


merous sensory tests to the homologous portion 
of the intact limb. 
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deprivation studies (18, 23), I had come 
late and had not heard the beginning of his 
account. When he paused, I asked “how 
many gamma (millionths of a gram) did 
your subjects take?” I had thought errone- 
ously that he was relating an LSD session. 

The manifest uniformities in effect of such 
chemical lesions and those following the 
more typical defect, or recombination, or 
isolation studies, require a common mech- 
anism for their interpretation. I am inclined, 
with Dr. Freedman, to see this mechanism 
in the central activities by which incoming 
sensory signals are adjusted to emerging 
efferent activity. The decay in perceptual 
constancies during deprivation, I should 
think, is due to the free-wheeling of some 
active process, rather than to mere effects 
of some internal ‘biological noise.’ All this 
is vague and does in no way constitute a 
neurologic theory of sensory deprivation. 
Still these reflections help me in putting 
together a number of phenomena that are 
usually considered in isolation, and the way 
in which the facts seem to fit together might 
raise one’s hope for a theory. 

There is also the promise of experimental 
tests. I am thinking especially of the fiendish 
variation, suggested by John Smythies (10), 
of a radical Kaspar Hauser experiment: fit 
a young child with a television set, so that 
he sees a continuous program unrelated to 
his own locomotion. This is, of course, a 
fate worse than death (considering the kind 
of available programs), but the question 
would be: Could such a child acquire normal 
pattern perception? If there is merit in the 
notion we have collectively developed in 
this symposium, then the answer should be 
no. The child should have profound agnosia. 
But would he? 

This is all. In looking back on it, I am 
reminded of what Professor Whitehead said 
after Bertrand Russell had given a talk on 
quantum mechanics. Whitehead got up, 
thanked him kindly, and added (with the 
famous sparkle in his eyes) how grateful he 
was to the speaker, and “‘not the least be- 


cause he had managed to leave the vast 
darkness of his topic unobscured.”’ 
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These will necessarily be random com- 
ments. We are still in search of that theory, 
I think, but the present symposium speakers 
have arrived at some useful theoretical ideas, 
so we are making progress. There are times 
when I wish I had never heard of perceptual 
deprivation or isolation or whatnot. I had 
something to do with it (but please remem- 
ber that it is Heron, Bexton, Scott and 
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Doane who have the main credit for what- 
ever success we had at McGill) and conse- 
quently seem expected at times to explain 
the results. I am incapable of so doing. How- 
ever, I am supposed to be a discussant, so 
let me discuss. 

It seems important to emphasize Dr. 
Freedman’s separation of “sensory” from 
“cognitive.” It is not certain, however, that 
the visual hallucinations are a primarily 
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cognitive disturbance, though the content 
is certainly cognitive enough. My point is 
‘hat they are specific to visual deprivation 
vather than general deprivation, as far as I 
-an discover. There is one aspect of the re- 
-ults of deprivation that particularly shows 
‘he value of distinguishing sensory from 
central. This is the occurrence of apparent 
improvement in sensory function at the 
same time that central or cognitive func- 
‘ions are steadily deteriorating. Doane found 
his subjects to have better visual acuity at 
a nearly significant level (p = .10), and 
Mahatoo did obtain significant improve- 
ment in the two-point limen, at the same 
time that tactual pattern-perception was 
significantly worse (1). Need I add that 
these results confuse me? 

The results presented by Dr. Riesen are 
obviously significant—if also puzzling in 
some ways—and I certainly agree with his 
approach. But I am not sure in just what 
way we should maintain that separation of 
motor from sensory and central events. 
Perhaps my point is only that, having sep- 
arated them conceptually, we should then 
emphasize their collaboration in the control 
of behavior; sometimes, at least, ‘‘percep- 
tion” is regarded as a wholly distinct process 
from motor activity, and this I think is not 
so. 
Trying really to understand what went 
on in visual perception, as realistically as I 
could in physiological and anatomical terms 
(but still trying to be a psychologist, not a 
physiologist), I could find no way of avoiding 
the conclusion that the motor outflow oc- 
curring at the same time as the input con- 
stituted an essential part of the process. 
Then subsequently I tried applying the same 
reasoning to somesthetic perception, par- 
ticularly kinesthetic perception (a badly 
neglected topic in psychology). I came to 
the surprising conclusion—surprising to me 
—that what I was talking about was skilled 
movement: in other words, motor learning. 
So what I called perceptual learning or per- 
“eptual development, in the field of vision, 


was visual-motor learning; and what I called 
motor learning was somesthetic-motor learn- 
ing, not a different thing at all but quite 
parallel to the visual phenomena. 

As to the re-afferentation question, how- 
ever, it seems that there are limits to the 
proposition that the subject has to be active 
in order to benefit from the effects of stimu- 
lation. Hymovitch (4) and then Forgays 
and Forgays (3) reared rats in very consider- 
able motor restriction. The rat grew up in 
a small cage, of diameter equal to the length 
of his head and body; he could turn around 
but not locomote, and could not rear up on 
his hind legs. The cage was placed daily in 
a new position in the experimental room, 
thus giving a wide visual experience. In these 
circumstances the rats were nearly as ca- 
pable of a maze performance as the animal 
reared in a “free environment,” and better 
than rats reared in small cages without the 
additional visual experience. Here then are 
animals that lacked, almost entirely, the 
experience of going from here to there, who 
none the less proceeded to do quite well at 
a task which now required them to do so. 
They were not, of course, without experience 
of the effects of motor activity. The effects of 
head and eye movements, and approach 
movements on a small scale, were experi- 
enced; but it was surprising to me that no 
more than this was needed as a basis for 
maze learning. 

Dr. Held’s discussion of the rapidity with 
which changes in behavior are induced, with 
retinal inversions and so on, reminded me 
of a conclusion I had come to on the basis of 
a quite different kind of experimentation. 


' Eecles and his colleagues (2) showed that 


synaptic function in the cord is impaired by 
deafferentation, but can be very rapidly 
improved by post-tetanic potentiation (ac- 
tivating the synapse at the rate of 400 im- 
pulses per sec. for 15 sec.). Eccles has treated 
this as the paradigm for forgetting and re- 
learning. But we know that simple disuse 
of a conditioned reflex does not produce 
forgetting in a matter of weeks, the time 


al 
ng 
ne 
er, 
mn: 
nd 
ch, 
she 
0S., 
‘is: 
am 
ut- 
er, 
sy- 
ili- 
im- 
ik... 
rior 
iss. 
pp. 
EN- 
rat- 
ard 
ons 
ipi- 
-57, 
1at- 
jain 
, SO 
Dr. 
rom 
hat 
rily 


42 DONALD 0. HEBB 


needed for impairment in this experiment. 
Also, there is reason to believe that if a 
child has had vision for four years or so and 
then becomes blind he never loses the effects 
of the visual experience, despite complete 
disuse. So it seems to me that we may be 
dealing with two kinds of process here, both 
of which perhaps can be called learning, 
but one of which is more fundamental and 
long-lasting, the other being a more super- 
ficial and transient effect superimposed on 
it. The rapid acquisition or rapid loss 
amounts to a modification of some learning 
which is more stable, occurring during the 
developmental period. 

This is a point, probably, at which the 
conception of “learning” is too crude, too 
gross, for the purposes of our analysis. At 
the present stage of knowledge we may have 
always to specify what kind of learning we 
are referring to in any particular case. Dr. 
Teuber, could you supply us with some 
Greek names for the two kinds I have men- 
tioned—assuming they exist? 

On the question of visual “noise” (this 
refers to both Dr. Teuber’s and Dr. Held’s 
papers) it is important to observe that as 
far as present knowledge goes the rate of 
random activity in the CNS in darkness is 
as great or greater than in conditions of 
visual stimulation. Should this not mean 
that putting the subject in complete dark- 
ness will cause as much disturbance as put- 
ting him in unpatterned light? That is, if 
noise is the explanation. But it does not; 
the effects are greater with unpatterned 
stimulation. Dr. Heron has suggested to 
me that the explanation may be that we 
are, after all, thoroughly used to periods of 
darkness but are not used to unpatterned 
visual stimulation. The result may be some 
sort of learning process that has organized 
the “noise” of darkness into something less 
noisy, but has not done so for unpatterned 
light. 

It is necessary also to keep in mind, in 
connection with Dr. Teuber’s remarks about 
the fish, the toad and the paralyzed monkey, 


that the noise level in a higher animal ough: 
to be much greater than in a lower one, wit! 
smaller CNS. The higher animal is equippec 
with the neural tissue to solve many mor 
problems than the one specific one he is now 
dealing with, and this superfluous tissuc 
may not be willing to be quiet when it is not 
used. The evidence is pretty clear that whe. 
you give an animal of a lower species the 
kind of problem to solve or the learning to 
do for which he is specially equipped, the 
learning which goes on is as quick as—or 
quicker than—that of chimpanzee or man. 
I am thinking of Baerends’ experiment (5) 
on the solitary wasp, where there is clearly 
marked one-trial learning, for example; or in 
general, the abundant evidence to show 
that a lower species may learn as quickly 
as a higher one. There are two points, then: 
first, the probability on anatomical grounds 
that the noise level is higher in the more 
complex brain; and secondly, the evidence 
from the toad and the fish. All this can be 
seen as support for the noise idea in the 
present context: that is, the fish has a low 
noise level, the toad somewhat higher, and 
man of course a much higher one. 

With regard to Sperry’s work, there is 
some interest in the parallel between the 
retinal-inversion and his experiments with 
motor functions—it is not only his eye-ro- 
tation experiments that are relevant. He 
interchanged the innervations of flexors and 
extensors in the rat’s hind leg; for the rest 
of the animal’s life he flexed when he needed 
to extend, and vice versa. Next Sperry did 
a similar experiment with the monkey’s 
forearm; at first he got the same result, but 
soon the monkey made the necessary cor- 
rections, so to speak, and flexed when he 
meant to flex—except, if I remember rightly, 
when excited : then the errors returned. What 
Sperry showed is that the larger brain of 
the monkey could compensate for the ‘in- 
correct” connections of the spinal cord, by 
a learning process; but the brain of the ra‘ 
was not up to this. The parallel is ver\ 
striking with the retinal inversion experi- 
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ments. Retinal inversion in the amphibian, 
ly surgical rotation of the eyeball, is per- 
yianently disorganizing; retinal inversion in 
1an, by the use of optical devices, is grossly 
disorganizing at first but then is compen- 
sited for by a superimposed learning. 

On the lazy-eye business that Dr. Teuber 
svoke of, it seems incredible that there has 
been no psychological research. There is a 
plentiful supply of subjects (you have to 
ask for them, they generally don’t have a 
squint to give them away). I met a student 
once who should have been studied—or, 
since he was a graduate student in psy- 
chology, he should have studied himself. 
He used one eye only, but it seemed not to 
matter, very much, which eye it was. He 
had found, in his attempts to coordinate the 
two eyes, that covering up the one currently 
in use would result in a week or so in bring- 
ing the other eye up to the same level of 
function. But now the eye that he had not 
been using was unusable. The research pos- 
sibilities in such a situation (with respect 


to the mechanisms of perceptual learning, 


or learning in general), and in the observa- 
tions of the kind Dr. Teuber discussed, seem 
to me very great. The ophthalmologists are 
all familiar with such problems, but psychol- 
ogists seem not to have heard of them. 

Let me conclude by saying that I am still 
unable to explain the effects of perceptual 
isolation, but the speakers we have heard 
have given us some significant further ma- 
terial and made steps toward understanding 
these phenomena. 
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Psychoanalytic experience has shown that 
characterological needs will be expressed by 
remarkably consistent psychic mechanisms 
and behavior, either overtly or through de- 
fense maneuvers. If the external milieu be 
altered, a transient variation in the behavior, 
ideation, affect, or symptoms may result, 
but unless some far-reaching intra-psychic 
change occurs, the patterns will reappear. A 
repetition compulsion, operative in neurotics, 
will imperiously assert itself, adjusting to, 
rather than deterred by, the environment. It 
is a reasonable postulate that if this is true 
of neurotic behavior (and, indeed, of normal 
and psychotic behavior), it occurs also in 
what I have called polistaraxic or socially 
provocative antisocial behavior. It was our 
hypothesis that sex, aggressive, and acquisi- 
tive offenders had significant, internally con- 
sistent characteristics which, properly stud- 
ied, would lead to increased insights into 
their psychogenesis and dynamisms and 
thus augment our prognostic facility and 
enhance our therapeutic potential. 

In this report, I shall briefly describe a few 
of our approaches. Our subjects were selected 
for us by a ritualized sequence of socio-legal 
steps. This limits our generalizations from 
them without cautious qualification on the 


' The paper was written with the assistance of 
the Foundations Fund for Research in Psychiatry. 
An earlier version was presented at the one hun- 
dred and fourteenth annual meeting of the Ameri- 
can Psychiatrie Association, 1958, San Francisco, 
California. In the five-year period of the pre-study 
and study a number of professional colleagues, 
members of the staff of the Yale Study Unit in 
Psychiatry and Law, contributed to this project. 
Of particular relevance to the present report was 
the valued participation of Dr. Hugh Storrow, 
psychiatrist, Dr. Jacques Kaswan, psychologist, 
and Dr. Raymond Forer, sociologist. 

2 Center for Advanced Study in the Behavioral 
Sciences, Stanford, California. 
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one hand and bold conceptualization on the 
other. This is not entirely a disadvantage. 
In physics we may be made aware of the 
distribution of externally impinging forces 
by a knowledge of the internal disposition 
of molecules of gas; just so we are able to 
speculate concerning the selective responsi- 
vity of the community by the distribution 
of offenders incarcerated in its prisons. We 
hope to obtain information concerning the 
enormous resonance which exists in the gen- 
eral population for these kinds of behavior. 
The ubiquity of secret criminalistic impulses 
and fantasies which are aggressive, sexually 
polymorphous and acquisitive, revealed in 
the psychiatrist’s consulting room, and a 
variety of sociological evidence, all demon- 
strate that the criminal is by no means an 
isolated phenomenon in our culture. He is a 


kind of crystallized expression of an aspect 


of the normal as well as the disturbed per- 
sonality, which is the general concern of 
psychiatry no less than of other behavioral 
and social sciences. 

Our analysis of fairly widely ranging data 
seems to justify not only the general hypoth- 
esis that antisocial behavior is symptomatic 
and meaningful, just as is intra-psychic be- 
havior, but that specific forms of polistar- 
axic behavior are pathognomonic of definable 
and peculiar patterns of development and 
character. Our criteria describe discrete 
groups relatively homogeneous within them- 
selves and heterogeneous when compared to 
each other, and we are analyzing variants 
within each of these groups. We are sketch- 
ing out differential community operations 
eliciting and responding to these types of be- 
havior. Perhaps most important, we are de- 
veloping clusters of factors which are sta- 
tistically significant at the level of overt 
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behavior, and are conceptualizing patterns 
of factors at clinical and psychiatrically 
symptomatic levels. 

This, then, is an introductory report of a 
study concerned with aggressive, sexual and 
acquisitive deviates which has been con- 
ducted, under psychiatric auspices, by an in- 
terdisciplinary team of psychiatrists, psy- 
chologists and sociologists. Subjects were 
prisoners in a northeastern state who had 
been institutionalized for socially disruptive 
behavior. We define sexuality as activity 
which is substantially concerned with erotic 
or genital stimulation. Aggressivity has to do 
with forceful and harmful action directed at 
another person. Acquisivity is a generic term 
employed by us to subsume illegal acquisi- 
tion of property without aggression. Obvi- 
ously no aggressive, sexual or acquisitive 
individual exists whose behavior may be 
comprehended in such absolute terms. In 
psychiatry as in other branches of medicine, 
however, clinical entities may be delineated 
by selecting the principal sign or symptom 
as the nucleus of a syndrome for purposes 
of description, nosology and communica- 
tion. Its meaning then hinges upon whether 
it can be consistently integrated into a pat- 
tern for diagnostic, prognostic and thera- 
peutic uses. 

Of these three categories, sexual and ag- 
gressive deviates have most often been the 
concern of psychiatrists for diagnosis or 
treatment. Certainly they are major unre- 
solved clinical as well as social challenges. 
They take on further scientific significance 
because of the crucial role which sexuality 
and aggressivity play in the psychoanalytic 
theory of personality development. The situ- 
ation, however, is otherwise with our third 
category. For psychiatrists do not treat, 
and analysts do not analyze, run-of-the-mill 
thieves. Occasionally a compulsive embezzler 
or shoplifter comes to therapy and general- 
izations are made from them. But these cases 
are not representative of the mass of illegal, 
acquisitive offenses which, in fact, form the 
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quantitative bulk of socially and legally dis- 
ruptive behavior in our acquisitive society. 
Behavior which provokes social outrage, 
anxiety and punitive sanctions by the com- 
munity has, thus far, been the subject of few 
objective, systematic psychiatric investiga- 
tions. We have named such activity polis- 
taraxic behavior, a new but, we think, a 
necessary and useful term containing within 
it the concept of conduct which provokes the 
social group in which it occurs to negative- 
sanctioning counteraction. The phrase re- 
flects the model of hypotheses with which 
this investigation was conceptually under- 
taken, using sociological as well as psycho- 
logical and psychiatric techniques to study 
socially arousing behavior within the con- 
text of the group response which it evokes. 
Symptoms which reflect internal conflict 
have been called autoplastic, and those in 
which conflict is directed outward, allo- 
plastic. The term alloplastic behavior, how- 
ever, is only partial, since while it refers to 
“acting-out,” it indicates the direction of 
motility but not the object; human behavior 
always involves other persons whether im- 
mediately present or fantasied, whether by 
anticipation or by reminiscence. ; 


METHOD 


This investigation followed a two-year 
period of pre-study involving some 1500 
inmate subjects, the results of which 
largely determined our present research de- 
sign and postulates. Our method consisted 
basically of structured and _ therapeutic 
psychiatric interviews, participant observa- 
tion in group psychotherapy sessions, soci- 
ological interviews, psychological testing, 
some field surveys of court proceedings, and 
study of case records—all conceived and 
analyzed within a psychoanalytic model of 
personality and culture. The psychological 
tests included the Rorschach, Blacky, Pic- 
ture-Frustration Study, Bender-Gestalt 
technique, a specially adapted Attitude 
Seale, and the Army Beta, a non-verbal 
group intelligence test. Because of our belief 
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in the relativity of scientific perspective, we 
also tried to gain some insight into opera- 
tions used and values reflected by ourselves 
as investigators and psychiatrists. 

One hundred and fifty men, fifty in each 
category, were studied. Each subject was 
selected from a population of 800 men by a 
random stratified sampling technique. For 
each of the three classifications, we first com- 
puted the distribution on ten variables de- 
termined in the course of our pre-study. 
These were: age, race, marital status, re- 
ligion, education, IQ, psychological dis- 
turbance rating, minimum sentence, time in 
prison, and type of previous offenses. We 
then randomly selected fifty subjects from 
each of the groups so that their distribution 
in each of the ten variables matched as 
closely as was possible the distribution of 
the offense group from which the sample was 
drawn. Each of our sample groups was, 
therefore, representative of the total popu- 
lation of sexual, aggressive, or acquisitive of- 
fenders in the institution at that time. 


RESULTS 


In this preliminary communication I 
shall present some observations concerning 
the psychosexual behavior of subjects in all 
three groups. We have proved to a high de- 
gree of statistical probability the existence 
of these groups on a number of clinically 
identifying and significant variables. This re- 
port, however, is a selective comparison of 
certain related factors and clinical impres- 
sions derived from them, presented out of 
the context of the complex of interlocking 
psychosocial phenomena. 

Our subjects came from the lowest socio- 
economic classes, but there were nonetheless 
socio-ethnic differences between them; as, 
for example, the preponderance of geograph- 
ically mobile Negroes in the aggressive 
group, contrasted with the white, indigenous, 
rural New Englander in the sexual group. 
The consistently low socio-economic status 
and preponderant minority group origin in- 
dicates socially imposed vulnerability, and 
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certain characteristics of their ease of 
detection points toward self-imposed ame- 
nability to punishment. In addition to de- 
mographic differences, intrafamilial relation- 
ships with father, mother, and _ siblings 
showed characteristic and possibly clinically 
significant variations, as did the kind and 
quality of peer group and community inter- 
action. 

The kind and quality of these findings were 
reflected to a remarkable degree in the psy- 
chosexual lives of our subjects. We might 
summarize these data by describing our sex- 
ual group as, in fact, deviate, our aggressive 
group as ambivalent, and our acquisitive 
group as resilient. We will divide our psycho- 
sexual data chronologically between experi- 
ences before the age of 16, and those after 16. 
That is, we will distinguish psychosexual 
phenomena occurring during the pre-oedipal, 
oedipal and latency periods and the first 
thrust of puberty, from those occurring in 
early adult and adult life when genital ma- 
turity, in the ordinary course of events, 
should have been well-established. 

The most statistically significant and 
clinically striking contrasts and similarities 
in our comparative analysis of psychosexual- 
ity occurred between the sexual and acquisi- 
tive subjects; this was also the case in other 
parameters of behavior. The aggressive sub- 
jects were in most variables intermediate be- 
tween these extremes, but were far from the 
stereotype of virile masculinity that one 
might expect of the self-assertive attacker of 
other persons. 

The overwhelming majority of men who 


‘later became sex deviates were deeply in- 


hibited during early childhood and especially 
during the crucial pubertal stage from all 
forms of manifest sexual outlet. They had 
had a significantly lower level of overt sexual 
behavior of all kinds than any other group 
(p < .05). As might be expected, they had 
far less heterosexual play and coitus with 
girls than the others. Their childhood prac- 
tice of homosexuality was surprisingly low; 
in fact, somewhat lower than those who later 
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became thieves. Their incidence of masturba- 

tion was also far less than these acquisitive 
subjects. They tended to be the oldest at 
the time they achieved their first ejaculation, 
which in turn was likely to be attained by 
masturbation rather than through any phys- 
ical or psychical relationship with another 
person. Those sexual deviates who did have 
homosexual activities before 16 were likely 
to have done so with boys younger or their 
own age, while those aggressives and ac- 
quisitives who engaged in homosexuality did 
so generally with older men. 

There was a curious and possibly signifi- 
cant dichotomy in the early history of the 
sexual deviates. As a group, they were in- 
adequate or inferior in the overall vitality of 
overt sexuality, but in a small but definite 
minority (about 10 per cent) just the oppo- 
site was true. These had started masturbat- 
ing and, indeed, had attempted heteroxesual 
coitus before the age of 11; thus they had 
somehow been prematurely stimulated dur- 
ing the latency period. This intrusion into 
what is commonly experienced as years of 
sexual quiescence may help us to understand 
the predisposition and the direction which 
their perversion assumed in later years. None 
of our acquisitives, and only a single aggres- 
sive subject, reported such early coitus. 
Those deviates who started early activities 
had a greater frequency of such activity than 
the comparative groups. At the level of 
clinical observation, those who had been 
stimulated to premature coitus werefsexually 
aggressive toward women; those who had in- 
dulged in early autoerotic behavior were 
more likely to become homosexual pedo- 
philes. 

The aggressive and acquisitive subjects ex- 
perienced a sharp and dramatic upsurge of 
phallic sexual activity which was chronolog- 
ically coincident with the onset of the pu- 
bertal libidinal thrust. Most of our acquisi- 
tive, and almost half of our aggressive 
subjects, had their first coital experience be- 
tween their eleventh and sixteenth birth- 
days. For the sexual deviate, heterosexual 


SEXUAL, AGGRESSIVE AND ACQUISITIVE DEVIATES 


47 


intercourse was postponed to far later in 

adolescence or to adulthood. Again, the ma- 
jority of the acquisitive group began mas- 
turbating during their earliest adolescent 
surge between eleven and fourteen; among 
the sexual group, however, only about one 
in five responded in either of these ways. For 


‘them both private masturbatory as well as 


interpersonal coital behavior occurred late 
in adolescence or early or middle adulthood. 
Nor was homosexuality used as an alterna- 
tive outlet. Only about 10 per cent had such 
relationships with any frequency before the 
age of 16, and an additional four per cent 
had very infrequent homosexual interaction. 

In adult life, however, the overall picture 
is that of bi- or ambisexuality rather than 
uniformity in selection of sexual object.? The 
sexual deviates were just as apt to be mar- 
ried as the others. Moreoever, compared to 
the aggressives, they had intercourse with 
their wives more frequently, and were more 
likely to initiate it. 

If there is any single quality that may 
said to characterize our aggressive offenders, 
it is their ambivalent approach to their sex- 
ual life. In general, the heterosexual profile 
of this group is intermediate between the - 
sexual and acquisitive groups. They resemble 
the acquisitives in some ways, but there are 
areas where their sexual inhibition and ti-Y 
midity approaches and even exceeds that of 
the sexual deviates. They tended to be more 
ambivalent in their feelings about hetero- 
sexual relations, were less likely to take sole 
initiative in marital relations, and engaged 
in less intercourse with their wives than 
sexual and acquisitive offenders. They were 
the most inhibited in fantasying during 
masturbation, and fewer expressed gratifica- 
tion or relief, while more gave evidence of 
ambivalence after masturbation than any 


3 This impression of a melding of sexual drives 
and objects in adult life (within the pattern of 
their psychosexual diversity) is enhanced by our 
observation that while in prison, in the absence of 
appropriate objects, approximately the same per- 
centage of all groups reported homoerotic activ- 
ity. 
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other group. Feelings concerning sexual day- 
dreams were most likely to be “‘blocked”’ and 
not articulated. Of those who responded, 
most reported their feelings as unpleasant. 

Acquisitive offenders showed, in general, 
a significantly higher level of overt sexual 
behavior of all kinds than any other group. 
They had a higher incidence and frequency 
of heterosexual activity; more of them had 
had homosexual relationships than the ag- 
gressive subjects, and about the same per- 
centage as the sexual groups. Almost all 
started masturbation in their early teens. 
They tended to be younger at the time of 
their first ejaculation than any of the others, 
and were far more likely to have partici- 
pated in coital activity the earliest. Possibly 
because of their other outlets, the frequency 
of masturbation before puberty was the low- 
est of all, and they were most likely to have 
ceased by the age of 17. They were most 
likely to have engaged in coital intercourse 
both in and out of marriage, to have initiated 
sexual relationships with their wives and, for 
their non-marital partners, were more likely 
to have used either prostitutes or women 
with whom they had had casual and tran- 
sient relationships. Fewer, indeed, were mar- 
ried than in the other groups. Sexually they 
were the most active, least rigid of the groups 
and (superficially at least) the most accept- 
ing of their own sexual proclivities. They ac- 
cepted their homosexual experience without 
noticeable upset as compared to the aggres- 
sives. They were, however, activists and 
“realists,” apparently able to tolerate sexual 
activity far more easily than sexual imagery 
or fantasy. Most of them rejected sexual day- 
dreams as being unpleasant. 


DISCUSSION 


Several impressions emerge from these find- 
ings. There is the early onset of peculiar and 
persisting patterns of behavior. There is a 
remarkable unity of seemingly disparate pa- 
rameters of behavior. For example, from his 
earliest history, the acquisitive offender is 
sexually a free-acting, poly-focal being. Al- 


though he is most active, his tend to be the 
most transitory sexual relationships. He is 
most diverse in his objects, with fewest ob- 
vious indications of negative reactions to his 
sexual experiences. He is most directly re- 
sponsive to physiological alterations of moti- 
vation and adjusts easily to externally im- 
posed variability of available objects. These 
psychosexual characteristics take on signifi- 
cance when correlated with his pattern of 
objectless, repetitive illegal acquisition of 
material goods. There is a parallelism be- 
tween his sexual relationships and the socio- 
psychological qualities of the acquisitive 
acts themselves. Here too he is (we might 
almost say compulsively and promiscuously) 
repetitive and reveals least concern about 
them. The interchangeability and relative 
personal insignificance of his sexual objects 
as compared to the persistence of his sexual 
aims is matched by the human objectlessness 
of his persistently acquisitive aims. 

To cite another example of apparent iden- 
tity between private sexual mores and the 
type of antisocial act, the aggressive is the 
most heterosexual of all, if we take absence 
of homosexuality as our criterion. However, 
we have evidence to justify the assumption 
that he is goal-inhibited rather than over- 
whelmingly heterosexual. His marital life is 
more passive and less active than the other 
groups. It is striking also that the acquisi- 
tives reported more fighting and less control 
of anger than the aggressive subjects. (Since 
this is self-judgment, it may reveal differ- 
ences in evaluation of what constitutes con- 
trol.) In fact, many of these aggressives 
were clinically passive people who had lashed 
out during a passive-aggressive crisis in their 
lives. The aggressive behavior might there- 
fore be a reaction to the active-passive con- 
flict, which seems to be reflected also in their 
sexual history. 

Thus, as we have seen, certain aspects of 
sexual behavior may be revealing clues to 
an understanding of seemingly disparate ag- 
gressive and acquisitive activity. We have 
found other comparably significant parallels 
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in the developmental and adult patterns not 
only in sexual, but in the aggressive and ac- 
quisitive spheres as well. That is, we have 
been able to relate certain repetitive ele- 
ments in each of these phases of personality 
to their characteristic modes of antisocial be- 
havior. 

Our data similarly permit observation and 
correlations concerning the social meaning of 
this behavior. Our preliminary findings 
would seem to indicate that the acquisitive 
offender is much more typically a subcul- 
tural phenomenon, in that there is variance 
in the values of his entire group and those of 


the dominant sanctioning community. Our 
sex and aggressive criminals reflected a more 
individual psychopathological response. In 
terms of social conformity and adjustment, 
the acquisitive subjects manifested a kind 
of group anomie (or normlessness) in that 


their subculture seemed anomic vis @ vis 


the dominant culture. The sex and aggres- 
sive offender seemed to represent a personal 
anomie, out of the misery and disturbance of 
their own lives. This last observation prob- 
ably explains the pseudo-debate which goes 
on between the sociologist and psychiatrist 
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VERBAL AND CONDITIONED AVOIDANCE LEARNING DURING 
ABNORMAL EEG DISCHARGE! 


VICTOR MILSTEIN, Px.D.? anp JANICE R. STEVENS, M.D.? 


INTRODUCTION 


The purpose of this study is to determine 
the influence of diffuse synchronous spike- 
wave and slow-wave activity in the EEG 
on the ability of patients with convulsive 
disorders to learn new material. A number 
of reports in the literature deal with the 
effects of epileptic discharge on learning 
ability in both human and animal subjects 
(3, 6, 8, 9, 12, 16); these studies, however, 
do not clearly delineate the effect of an on- 
going epileptic discharge upon the learning 
process. 

In a previous study of four patients with 
convulsive disorder, conditioning of a light- 
elicited spike-wave discharge to follow a 
paired tone signal could not be demon- 
strated (17). Walter (18) reported difficulty 
in conditioning the subharmonic driving 
response to flickered light elicited from 
certain epileptics and suggested that these 
abnormal responses may be due to a dis- 
turbance of the learning mechanism of the 
brain. Impairment of the integrative func- 
tions of a cerebral centrencephalic system 
as proposed by Penfield (14) would provide 
a possible explanation for a learning dis- 
turbance coincident with diffuse EEG epi- 
leptiform discharge. 

In previous studies concerned with con- 
ditioned epileptiform discharges (2, 5, 7, 10, 
13) the paroxysmal activity occurred as the 
last step in the conditioning sequence. In 
the present study, the abnormal discharge 

1 Based on a dissertation submitted to the 
Graduate School of the University of Oregon in 
partial fulfillment of the requirements for the 
degree of Doctor of Philosophy. Presented in 
brief at the American Association 
meetings, Cincinnati, Septem\ber, 1959. Supported 
in part by U.S. Public Health Service Grant No. 
B-1140 (C2). 


2 Division of Neurology, University of Oregon 
Medical School, Portland, Oregon. 
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either encompasses the entire interval during 
which the material to be learned is presented, 
or else is initiated by the conditioned stimu- 
lus (CS) and so occurs as the first step in 
the learning process. The hypothesis being 
tested is that the presence of diffuse spike- 
wave or slow-wave EEG activity will inter- 
fere with learning ability. 


SUBJECTS 


Nine subjects over 15 years of age with 
convulsive disorders who had _ previously 
manifested a diffuse, abnormal EEG re- 
sponse to intermittent photic activation were 
selected from the patient roster of the Clin- 
ical and Research EEG Laboratories of the 
University of Oregon Medical School. These 
individuals demonstrated an abnormal re- 
sponse to flickered light stimulation at least 
seventy-five per cent of the time. The ab- 
normal potentials elicited by light were not 
commonly present in the non-activated 
EEG. 


PROCEDURE 


Preliminary: The subject lay supine on a 
bed and needle electrodes were attached to 
the scalp. Bipolar recordings were made on 
four channels of an eight-channel Grass 
Model III-D Electroencephalograph be- 
tween mid-frontal and occipital leads, an- 
terior and posterior temporal electrodes, 
bilaterally. The remaining four channels 
were used for signals and measurements of 
muscle response (EMG) and skin resistance 
change (GSR). The light of a Grass Photo 
Stimulator, Model PS-1, was placed twelve 
inches from the subject’s face so as to il- 
luminate both retinae equally. Previous 
photic activations with each subject had 
indicated a range of frequencies which 
evoked abnormal EEG activity. A frequency 
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of flickered light within this range was pre- 
sented and termed the “‘p light’’—flickered 
light stimulation which evoked abnormal 
activity in the EEG. A frequency outside 
of this range was also presented which did 
not result in an abnormal response and was 
termed light’’—flickered light stimula- 
tion which did not evoke abnormal EEG po- 
tentials. Stimulation with “np light’ typi- 
cally evoked a driving or blocking response 
in the EEG. 

Verbal learning: Three lists of nine two- 
syllable paired adjectives were constructed 
from those presented by Hilgard (4). The 
nine words in List 1 had a mean association 
value of 2.75; those in List 2 of 1.97; those 
in List 3 of 0.66; hence the lists were of in- 
creasing difficulty. The nine words in each 
of the three lists were randomly assigned to 
three groups, A, B, or C. The three words 
in Group A were read to the subject while 
he was being stimulated with “p light” 
which evoked pathological potentials. The 
words in Group B were read while the sub- 
ject was exposed to “np light.” The Group 
C paired adjectives were not accompanied 
by photic stimulation. To eliminate possible 
position effects on learning, each list was 
randomized three times, resulting in 27-word 
lists. A restriction placed on the randomiza- 
tion was that words in Group A were not 
to occur in succession; i.e., flickered light 
which elicited abnormal activity was not 
to be presented consecutively because of 
the possibility of precipitating a frank sei- 
zure in those patients responding with spike- 
wave activity. The three lists and the ran- 
dom order of test words are presented in 
Figure 1. An interval of 10 seconds elapsed 
between the reading of each pair of adjec- 
tives. For the words in Groups A and B, the 
appropriate frequencies of flickered light 
(“p light” and “np light”) were turned on 
approximately one-half second prior to read- 
ing each pair and terminated immediately 
after it was read. 

The following instructions were read to 
each subject before List 1 was presented: 


two lights to determine whether he could 


“I’m going to read you a list of words 
two-at-a-time. I want you to listen carefully 
because after I’m through, I’ll expect you 
to remember the words that went together. 
For example, if I read UP-DOWN, IN- 
OUT, then when I would say UP, you 
would say ....; and when I would say IN, 
you would say. . . . Sometimes, the light will 
flash and sometimes it won’t. I don’t want 
you to pay any attention to it; just concen- 
trate on the words and see how well you can 
do. Don’t worry if you don’t hear or under- 
stand some of the words, because I will be 
reading them more than once. Any ques- 
tions?” 

Recording of EEG and other variables 
was then commenced. The twenty-seven 
paired adjectives in List 1 were read, each 
accompanied by the indicated flicker or by 
no light. The position of each pair of adjec- 
tives was marked on the tracing. After the 
list was completed, the EEG recording was 
stopped, the test words presented and the 
subject’s responses scored. The second and 
third lists followed. 

Conditioned avoidance learning: Following 
the verbal portion of the study, earphones 
which transmitted the noise from a simple 
door-buzzer were placed in the subject’s ears 
and the intensity of the noise adjusted so 
that it was unpleasant but not painful. A 
key with which the subject could turn off 
the noise was placed under the subject’s 
left hand and manipulated several times 
until he became familiar with its operation. 
Small needle electrodes were inserted into 
the flexor muscle of the left forearm to 
record muscle potentials. GSR measure- 
ments were taken from the palm and back 
of the right hand and were continuously 
recorded as resistance changes with a DC 
amplifier on the same tracing as the EEG, 
EMG, and key-press signal. 

Two frequencies of flickered light within 
the range yielding abnormal activity were 
presented separately and the subject was 
asked to press the key after the faster of the 
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List 1 
perfect-faultless 
noonday-midday 
exact-precise 
boastful-bragging 
fatal-deadly 
ready -prepared 
foremost-leading 
total-entire 
empty-vacant 
exact-precise 
perfect-faultless 
foremost-leading 
noonday-midday 
ready-prepared 
total-entire 
fatal-deadly 
empty-vacant 
boastful-bragging 
fatal-deadly 
empty-vacant 
perfect-faultless 
foremost-leading 
noonday-midday 
boastful-bragging 
exact-precise 
total-entire 
ready-prepared 


List 2 
feeble-infirm 
dextrous-adroit 
stuffy-stifling 
recent-modern 
costly-precious 
witless-stupid 
handsome-comely 
equal-alike 
bloated-swollen 
stuffy-stifling 
feeble-infirm 
handsome-comely 
dextrous-adroit 
witless-stupid 
equal-alike 
costly-precious 
bloated-swollen 
recent-modern 
costly-precious 
bloated-swollen 
feedle-infirm 
handsome-comely 
dextrous-adroit 
recent-modern 
stuffy-stifling 
equal-alike 

witless-stupid 


List 3 


noxious-toxic 
acute-astute 
limpid-lucid 
zigzag-forked 
natal-nascent 
waggish-jocose 
obese-bulbous 
yeasty-spumy 
dulcet-tuneful 
limpid-lucid 
noxious-toxic 
obese-bulbous 
acute-astute 
waggish-jocose 
yeasty-spumy 
natal-nascent 
dulcet-tuneful 
zigzag-forked 
natal-nascent 
dulcet-tuneful 
noxious-toxic 
obese-bulbous 
acute-astute 
zigzag-forked 
limpid-lucid 
yeasty-spumy 
waggish-jocose 


empty- 
noonday- 
fatal- 
boastful- 
foremost- 
perfect- 
ready- 
exact- 
total- 


Gp. 
A 
B 
Cc 
A 
Cc 
B 
C 
A 
B 
C 
A 
C 
B 
B 
A 
Cc 
B 
A 
Cc 
B 
A 
Cc 
B 
A 
Cc 
A 
B 
B 
B 
C 
A 
Cc 
A 
B 
Cc 
A 


bloated- dulcet- 
dextrous- acute- 
costly- natal- 
recent- zigzag- 
handsome- obese- 
feeble- noxious 
witless- waggish- 
stuffy- limpid- 
equal- yeasty- 


Fig. 1. Lists of paired adjectives and order of test words. 


discriminate between them in this fashion. 
Two frequencies which he could discrim- 
inate were treated as the ““CSp” and ““DSp”’; 
the conditioned and discriminative stimuli 
which evoked abnormal activity on the 
EEG. A similar discrimination was made 
in the range of flickered light which did not 
evoke abnormal discharges, and the two 
frequencies selected were termed the ‘“‘CSnp”’ 
and “‘DSnp’’; the conditioned and discrim- 
inative stimuli which did not evoke abnormal 
potentials. One subject responded to only a 
single frequency of flicker with spike-wave 
discharge; consequently, discrimination pro- 
cedures could not be employed with this. 
patient. 

The following instructions were then read 
to each subject: 

“At certain times, that buzzer you heard 


before will come on. There are two things 
that you have to do. First, you must figure 
out when the buzzer is supposed to come on; 
then you must figure out how to stop it. 
You should try to keep the buzzer from 
sounding at all. If what you try first doesn’t 
work, then try something different. It’s im- 
portant that you do what has to be done to 
keep the buzzer from sounding only when 
you expect it, and not all the time. Any 
questions?” 

If, during the first conditioning procedure, 

the subject pressed the key only after the 

buzzer sounded, he was told to: 
“Try to keep the buzzer from sounding at 
all.” 

This was said to any patient only once. 
One-half of the subjects started the con- 

ditioned avoidance learning with the CSp; 
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the other half started with the CSnp. Con- 
ditioning trials were presented until the 
subject reached the criterion of five success- 
ive complete avoidances of the buzzer— 
the unconditioned stimulus (US). The cor- 
rect response was depression of the response 
key during the CS and throughout the US 
period. The duration of the CS (flicker) 
was two seconds unless it threatened to 
precipitate a convulsion, in which case it 
was reduced to one or one and one-half 
seconds. As the flicker terminated, the 
buzzer started and lasted for two seconds. 
Trials were presented at irregular intervals 
every 30 to 90 seconds. 

Following achievement of the criterion of 
conditioning, ten discrimination trials were 
presented randomly interspersed with five 
additional conditioning trials. The correct 
response to the DS was ‘“non-key press” 
during the two-second interval of the buzzer. 
After the discrimination trials had been 
presented, extinction trials were given until 
the subject did not press the key during 
five successive trials. The correct response 
during extinction was again ‘“‘non-key press.” 
If, during any of the three conditioning pro- 
cedures, the subject failed to make the cor- 
rect response or made an incorrect response, 
the buzzer sounded. Further, if the duration 
of the correct response was not sufficiently 
long to cover the US interval, the buzzer 
sounded. 

RESULTS 

Reliability of EEG response: The EEG 
responses to the various frequencies of 
flickered light stimulation were broadly 
considered as either normal or abnormal. 
Normal responses consisted of blocking or 
driving. Blocking was considered to have 
occurred, to the flickered light stimulus if 
there was any increase in the frequency of 
the waves coupled with a decrease in their 
amplitude. Some subjects, at times, mani- 
fested a “partial” blocking response in that 
either the voltage decrease or frequency 
increase component of desynchronization 
was lacking. These responses were also con- 
sidered normal. 


The abnormal responses to flickered light 
stimulation were divided into the following 
three groups: I) spike-wave and multiple 
spikes, four subjects (Figure 2 A—D); II) 
slowing—delta or theta, three subjects (Fig- 
ure 2 E-F); III) mixed—sharp and slow or 
spike and slow, two subjects (Figure 3). 
All of the abnormal responses considered 
appeared diffusely over the scalp. 

Despite the fact that the patients em- 
ployed were selected from a larger group 
on the basis of manifesting a reliable re- 
sponse to flickered light stimulation, con- 
sistency varied during the different parts of 
the study. During the verbal learning part 
of the study, as shown in Figure 4, the three 
groups responded with abnormal potentials 
to “p” light 85 per cent, with normal block- 
ing or driving to ‘‘np” light 80 per cent, and 
with no abnormal waves during the “no 
light” interval 97 per cent. Group I re- 
sponded appropriately to the three condi- 
tions of light 95 per cent, Groups IT and IIT 
89 per cent and 74 per cent respectively. 
Consequently, the analysis of the data in 
Figure 4 was performed for those words 
for which the predicted EEG response oc- 
curred.’ This precluded the possibility that 

3 Analysis of variance was employed to inves- 
tigate these data in order not to confound possible 
interaction and main effects. If a statistically 
significant (p < .05) source of variation emerged, 


the individual means comprising it were compared 
with ¢-tests. 

A table of proportions was constructed in which 
the denominator indicated the number of paired 
adjectives within each of the three conditions of 
flickered light during which the specified EEG 
response was elicited. The numerator represented 
the number of correctly learned paired adjectives 
during those trials. The numerator and denomi- 
nator could both range from zero to three—appro- 
priate EEG responses to the flickered light and 
number of paired adjectives learned respectively. 
Because of the lack of normality of the distribu- 
tion of these proportions, they were transformed 
into degrees before the analysis of variance was 
performed. 

This analysis was repeated with another ma- 
trix of proportions which was based on all of the 
words presented, regardless of EEG response to 
the flickered light. That is, the denominator in 
all cases was three—the number of words under 
each condition of flickered light—and the numer- 
ator represented the total number of paired ad- 
jectives learned under that condition. 
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Fig. 2. A. Subject 1. Spike-wave response to flickered light CS with after-discharge. Key-press 
avoids the buzzer (US). Short latency, high amplitude biphasic GSR. 

B. Subject 2. Brief spike-wave burst to the CS. Key-press does not occur during the CS interval. 
As the CS ends, the US begins and is terminated by key-press. Minimal GSR. 

C. Subject 3. High amplitude spike-wave response to the CS. No key-press response occurs and the 


subject hears the buzzer. 


D. Subject 4. Multiple spikes and wave response to the CS. Key-press avoids the US. Moderate 


amplitude, long latency GSR. 


E. Subject 5. Paroxysmal delta response to the CS. Key-press momentarily stopped so there is a 
brief exposure to the US which is immediately terminated by another key-press. Short latency, mod- 


erate amplitude GSR. 


F. Subject 6. Theta response to the CS during extinction trials. No key-press occurs so the subject 
does not experience the US. Minimal GSR containing electrode sway or movement artifact. 


a word was learned during a presentation 
when the expected abnormal EEG response 
failed to appear; or that a word was not 
learned because of the appearance of a 
spontaneous abnormal discharge in the EEG 


during “‘no light” or “np light” conditions. 
The analysis was also repeated for all pres- 
entations; 7.e., without regard for the EEG 
response to the flickered light stimulation. 
Similarly, the results of the conditioned 
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Fie. 3. A. Subject 7. Different EEG responses to the 6 flash per second CS during conditioning 
trials. (1) Trial #3. There is a sharp and slow-wave response to the CS. Key-press occurs after the US 
has started and does not last the entire interval. GSR shows a long latency. (2) Trial #5. The EEG 
response consists of several theta waves. Key-press avoids the US but not for the entire interval. Mini- 
mal EMG response. (3) Trial #9. High amplitude sharp and slow-wave response with key-press com- 
pletely avoiding the US. Movement artifact obscures part of the EEG response. These successive trials 
show irregular GSR latency and magnitude changes. 

B. Subject 9. Different EEG responses to the 4 flash per second CS during conditioning trials. (1) 
Trial #8. A brief run of moderately high amplitude theta to the CS. The key-press avoids the US. 
Eyeblink artifact is evident in the EEG tracing. (2) Trial #12. Several sharp waves in response to the 
CS. Key-press is delayed so that the US is escaped but not completely avoided. (3) Trial #15. Moderate 
voltage delta and sharp waves. Again, key-press occurs after the CS has started. GSR increases in mag- 
nitude but does not shorten in latency in successive trials. 


avoidance procedures in Figure 5 are pre- 
sented both to indicate the reliability of the 
EEG responses and to permit comparison 
of performance during trials in which the 
appropriate EEG response occurred and 
those in which it did not. During the con- 
ditioning procedures the groups responded 
appropriately to the “‘p” light and “np” 
light 74 per cent and 94 per cent of the time. 
The values for the groups over all the con- 
ditioning tasks were: Group I—92 per cent, 
Group II—88 per cent, Group III—73 per 


cent. Again, Group I is more reliable than 
the other two groups of subjects. 

Verbal learning: The results of the verbal 
learning portion of the experiment are pre- 
sented in Figure 4. The data from Group I 
is based on three rather than four patients 
since one patient in this group was not able 
to recall any of the words in Lists 1 or 2 
regardless of the presence or absence of 
flickered light stimulation of any type. He 
appeared to be of rather limited intellectual 
endowment and was also unable to learn 
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Plight "np" light light 
GROUP I (SPIKE-WAVE) 


GROUP II (SLOW) 


GROUP [II (MIXED) 


oppropriate EEG responses during presentotion of poired adjectives. 
G moon % paired adjectives correctly learned during appropriate EEG responses. 
% poired odjectives correctly learned to oll presentations. 
Fie. 4. Results of the verbal learning portion of the study. 


any words in a short list of quite easy paired 
adjectives which was constructed especially 
for him. 

The analysis indicated, as expected, that 
fewer of the paired adjectives in List 3, the 
most difficult list, were correctly learned 
than were those in Lists 1 and 2, regardless 
of the other variables investigated. Group 
II (slow-wave) subjects learn more paired 
adjectives than do Group I (spike-wave) 
or IIT (mixed) subjects, when either total 
number learned or number learned with 
consistent EEG response is considered. The 
lack of statistically significant differences 


between “no light” stimulation, flickered 
light which evoked abnormal discharge, and 
light which resulted in desynchronization 
or driving, indicates that elicitation of an 
abnormal EEG discharge while presenting 
paired adjectives has no reliable effect on 
whether the words are learned. There was 
also no significant relation between diffi- 
culty of the list and interference with learn- 
ing by the evoked EEG abnormality. 
Conditioned avoidance learning: The la- 
tencies of the three response measures— 
key-press (KEY), EMG, and GSR—were 
measured from the onset of the CS or DS. 
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The amplitude of the skin change was cal- 
culated from the basal resistance (B) and 
‘he minimal skin resistance (M) reached 
in the ten seconds following the onset of the 
OS or DS. These values were converted to 
per cents by means of the formula 


100 — (B — M) 
B 


The analysis of the various response laten- 
cies indicated that KEY and EMG were 
significantly correlated and that the latency 
of the EEG response was shorter than either 
of the other physiological measurements.‘ 
GSR tended to become habituated as the 
experiment progressed and analysis of la- 
tency and magnitude of skin resistance 
changes indicated that neither of these GSR 
measures were conditioned.® 

The criterion of learning employed in the 
conditioned avoidance portion of the study 
was the ability to make the correct response 
to avoid the unpleasant US which followed 
the flickered light signals. The responses 
during the conditioning, discrimination, and 
extinction procedures were scored as avoid- 
ances if the response prevented the onset 
of the buzzer for the trial. The various meas- 
ures of successful avoidance of the US in- 
vestigated are presented in Figure 5. The 
analysis performed on these data indicated 


4 This analysis was carried out by first comput- 
ing product-moment correlations between the 
latencies, which indicated that only KEY and 
EMG latencies were significantly correlated 
(r = .76). Following this, the GSR latencies were 
transformed by dividing by 10 to make the range 
and the variance over the range more equivalent 
to the other response latencies. Analysis of vari- 
ance was then performed on EEG, KEY, and 
GSR latencies. 

5 The GSR latencies under the various condi- 
tions of the experiment were investigated by 
means of analysis of variance. There were no sig- 
nificant (p < .05) sources of variation present. 

Since GSR magnitude was computed as a per 
cent, analytic models requiring additivity of 
scores could not be employed. The Wilcoxon 
Matched-Pairs Signed-Ranks Test (Siegel, 1956) 
was used to compare GSR magnitude between the 
various parts of the conditioned avoidance pro- 
cedure and the groups of subjects. Again, none of 
the differences attained statistical reliability. 


X 100. 


that among all of these measures of learning, 
the nature of the abnormal EEG response 
elicited, the rate of flicker and the order of 
flicker, made no statistically reliable dif- 
ference in the number of avoidance re- 
sponses made.® In other words, performance 
was independent of the EEG response 
evoked by flickered light and of whether or 
not any abnormality was elicited. 


DISCUSSION AND CONCLUSIONS 


The hypothesis being tested in these ex- 
periments was that the presence of diffuse 
spike-wave or certain other EEG abnormali- 
ties, induced by photic stimulation in pa- 
tients with convulsive disorders, would in- 
terfere with their ability to learn new 
material. Verbal learning and the formation 
of a conditioned avoidance response during 
induced EEG abnormalities were investi- 
gated. The results indicate that the presence 
of light induced spike-wave, slow-wave, or 
mixed sharp and slow EEG activity had no 
effect upon learning ability as measured in 
this study. 

The nature of the abnormal EEG dis- 
charge elicited produced a significant dif- 
ference only in terms of the number of paired 
adjectives learned. That is, Group II (slow- 
wave) learned more words than did Groups 
I and III (spike-wave and mixed, respec- 
tively) under all conditions. Formal IQ scores 
were available for half the subjects in each 
group and estimates for the remainder did 
not suggest that the superiority of Group 
II was due to differences in intellectual level. 
This, however, deserves further, more system- 
atic investigation. 

The results of this study indicate that the 
type of learning tested was not impaired by 
the concurrent presence of the elicited spike- 
wave or slow activity in the EEG. However, 
although it may not be possible to distin- 


® Analysis of variance was performed on the 
raw scores upon which Figure 5 is based. None of 
the main effects or interactions attained the .05 
point of significance. This held both for trials with 
appropriate as well as non-appropriate EEG re- 
sponses. 
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guish between the appearance of sponta- 
neous abnormal potentials in the scalp EEG 
and those which are evoked by photic stimu- 
lation, they may not be identical. Compari- 
sons of recordings made from scalp deriva- 
tions and implanted electrodes indicated 
that seizure patterns may be present in 
depth and absent at the surface (1), or re- 
stricted to the outer cortical lamina (11). 


These findings raise the possibility that 
epileptiform activity elicited by intermit- 
tent photic stimulation, although appearing 
diffusely in scalp electrodes, may not involve 
the ‘‘centrencephalic” area or other systems 
essential to learning. Therefore, the results 
of this study must be interpreted in the light 
of the artificial evocation of the abnorm:l 
potentials. The brief duration of the evoked 
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discharges may also be a critical factor. 
l urther investigations are being carried out 
i. which the methods of investigation used 
it this study are extended to periods of 
spontaneous abnormal EEG discharge. 


SUMMARY 


The hypothesis tested in this experiment 
was that the presence of diffuse abnormal 
LEG discharges induced by flickered light 
would interfere with learning new material. 
Three groups of epileptic subjects were em- 
ployed presenting the following types of 
flickered light induced EEG abnormalities: 
I) spike-wave and multiple spikes, four 
subjects; II) slowing—delta or theta, three 
subjects; III) mixed—sharp and slow or 
spike and slow, two subjects. All of the 
abnormal potentials appeared diffusely over 
the scalp. 

Two learning situations were utilized. 
The first consisted of learning paired adjec- 
tives of varying difficulty while (a) flickered 
light which elicited abnormal activity was 
presented, (b) flickered light which did not 
evoke abnormal potentials was presented, 
(c) no intermittent photic stimulation was 
presented. The second situation involved 
the formation of a conditioned avoidance 
response employing flickered light which 
evoked abnormal EEG activity as the con- 
ditioned stimulus. After this response was 
formed, differentiation employing another 
frequency of flickered light which also 
elicited abnormal EEG activity was investi- 
gated, as was the extinction of the condi- 
tioned avoidance response. Following this, 
the conditioning, discrimination and extinc- 
tion procedures were repeated with flickered 
light at frequencies which did not evoke ab- 
normal EEG discharges. 

The results indicated that the presence of 
spike-wave, multiple spikes, slow-wave or 
mixed sharp and slow activity in the EEG 
elicited by intermittent photic stimulation 
had no significant effect upon the ability 
to learn paired adjectives, regardless of the 
level of difficulty, or on the formation of the 


conditioned avoidance response, discrimina- 
tion, or extinction. 

The possibility is suggested that spon- 
taneously arising epileptiform activity in 
the EEG may not be functionally identical 
with flickered light induced potentials of 
similar appearance. The effect of such ‘‘spon- 
taneous” discharges upon similar learning 
tasks is under investigation. 
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OVERVIEW 


With each new addition to psychopharma- 
cology a cyclical pattern of activity emerges 
characterized by an initial period of enthu- 
siasm followed by an inevitable period of 
disillusionment. As empirical evidence is 
accumulated and analyzed what is usually 
left is a distillate of clinical experience indi- 
cating limited and specific usefulness. Cur- 
rently the phrenotropic drugs, especially the 
so called “tranquilizers,” are passing from a 
phase of enthusiastic acclaim to one of real- 
istie skepticism; so also is there a change in 
the character of evaluative research on these 
compounds. 

Following the introduction of chlorproma- 
zine and reserpine in 1951 and 1952, respec- 
tively, the first two or three years of drug 
research were devoted to testing their rela- 


1 This paper is the first of a series of three papers 
based on the results and experiences gained by the 
authors through the execution of Research Grant 
No. MY-2152 of the National Advisory Mental 
Health Council, National Institutes of Health, 
U. S. Public Health Service and administered by 
Friends of Psychiatric Research, Inc., Spring 
Grove State Hospital, Baltimore, Maryland. 
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expressed to Dr. Isadore Tuerk, Commissioner of 
Mental Hygiene, Department of Mental Hygiene 
of the State of Maryland, and Dr. Bruno Radaus- 
kas, Superintendent of the Spring Grove State 
Hospital, for providing the necessary administra- 
tive and clinical assistance in carrying out an in- 
vestigation of such magnitude. Appreciation is 
also expressed to the pharmaceutical companies; 
namely, the Smith, Kline and French Labora- 
tories, Philadelphia, Pennsylvania, the Wyeth 
Laboratories, Philadelphia, Pennsylvania, the 
Squibb Laboratories, New York, N. Y., the Scher- 
ing Laboratories, Bloomfield, N. J., and the War- 
ner-Chilcott Laboratories, New York, N. Y., for 
making supplies of their respective phenothiazine 
drugs available and packaging them in conformity 
with the requirements of this study. 
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tive merits in numerous spade work studies 
of the type which Feldman has termed 
“‘browsing”’ research (6). Inherent in these 
early investigations was a search for clues to 
the parameters of drug action. However, 
because of widely divergent operational 
definitions and the lack of rigorous experi- 
mental procedures, data from these investi- 
gations were not comparable, hence the 
conclusions derived from them could not be 
generalized or incorporated in a growing 
fund of information. Except for the direc- 
tional quality of these studies, they were of 
limited value in providing answers regarding 
comparative drug action. 

Since this initial phase of diffuse activity 
in tranquilizer drug research, the pendulum 
has now swung in the direction of increased 
scientific rigor in the assessment of drug 
action. A general concern with problems of 
experimental design and analysis has de- 
veloped, partly as a reaction to the laxity 
and confusion of former years and partly as a 
natural consequence of behavioral science 
advancements. As a result of this concern 
there has been a substantial increase in the 
number of scientifically sound investigations 
appearing in recent drug literature. The 
development of systematic approaches has 
also made generalization of conclusions a 
more defensible procedure. 


MULTIDRUG STUDIES 


Despite a voluminous drug literature and 
a general upgrading of the level of drug 
research, there still remains ambiguity re- 
garding the properties and relative merits of 
the various tranquilizer drugs that can only 
be resolved by comparative multidrug 
studies. While such studies are familiar pro- 
cedures in other areas of medical research; 
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their appearance in the field of psychiatry is 
relatively recent. As late as 1957, only nine 
comparative multidrug studies (7.e. studies 
involving more than four psychiatric drugs) 
had been reported in the literature. 

The earliest reported comparative multi- 
drug study carried out in a psychiatric hos- 
pital with a psychotic population was that of 
Pennington (19), who administered six active 
drugs and a placebo to more than 2,000 
chronic patients, with the number of subjects 
on each drug ranging from 200 to 530. Her 
study appears to have been a pioneering ef- 
fort in which a “shotgun” approach was used 
to assess the value of the various drugs in 
hospital management of chronic patients. 
Some effort was made to control extraneous 
variables such as, for instance, the ‘“‘placebo”’ 
effect. However, from the standpoint of 
research methodology, the contribution of 
this study is limited somewhat by the fact 
that exact procedures were not described. 

In 1957 Feldman (5) published the results 
of an investigation in which he compared 
five drug categories. This study evaluated 
improvement on each drug when duration of 
iliness, diagnostic category and certain other 
relevant variables were held constant. No 
placebo was used; otherwise every effort was 
made to maintain stringently controlled 
experimental procedures. In the case of 200 
of the patients studied, a cross-over design 
was employed with the aim of having each 
patient serve as his own control. In this 
same year Margolis (17) summarized prob- 
lems, opinions, and results in on-going drug 
research. The author wrote to 80 investi- 
gators asking for any information they 
might have which was not yet published. 
Observations of drug action were compiled 
and analyzed for trends in a number of areas, 
including optimum dosage, side effects, com- 
parative effectiveness of various single drugs, 
combinations of drugs, and drugs as com- 
pared to other therapies. 

The remaining five studies did not involve 
the use of drugs in the treatment of adult 
psychotic patients: Two publications ap- 


peared comparing the effectiveness of fiv» 
drugs (20) and six drugs (18) respectively, 
in the treatment of psychiatric outpatients. 
Bender and Nichtern reported clinical exper- 
iences with six drugs in the treatment of 
disturbed children (2). Kugelmass (11) com- 
pared five compounds, including chlorprom- 
azine and reserpine, in the treatment of 
mental deficiency in children. Himwich, 
Rinaldi, and Willis (9) compared the effects 
of five phenothiazine derivatives on reac- 
tions to stimuli in rabbits. Chlorpromazine 
was used as a baseline for these comparisons. 
Using healthy volunteer subjects, Lehmann 
and Csank (14) compared a variety of tran- 
quilizing drugs and a placebo as to their 
effects on the performance of perceptual and 
motor tasks. 

In all of the above studies, with the excep- 
tion of that of Himwich and his co-workers, 
drugs compared were not limited to one 
chemical group but included both rauwolfia 
drugs and_ phenothiazine compounds. 
Though the reports of these authors were of 
interest insofar as they threw light on the 
problems encountered in studying several 
drugs simultaneously, they left much to be 
illuminated with regard to theoretical prin- 
ciples of drug action. Strictly speaking, drugs 
of different chemical families cannot be 
compared, 7.e., “calibrated” or placed on a 
continuum with respect to potency, neuro- 
logical effect, or any other property. The 
term “tranquilizing drug” has been criticized 
because of its vagueness from the chemical 
standpoint (7). Restriction of the definition 
of comparative drug studies to studies of 
several drugs of one chemical family appears 
to furnish a more useful conceptual scheme, 
in that it allows us to focus more specifically 
on the unknown intervening variables be- 
tween drug intake and drug response. 

If consideration of comparative drug 
studies is limited to those involving more 
than four drugs of the same chemical family, 
we find none published before 1959. In 1959 
Freyhan (7) reported a comparative study of 
ten phenothiazine compounds. The setting of 
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this work was the admissions building of a 
state hospital and the subjects were acutely 
disturbed patients selected on the basis of 
target symptoms which had in common 
excitement (as opposed to apathy). Though 
doctors and nurses were responsible for 
screening subjects and recording independ- 
ent daily observations of their behavior, the 
author himself personally saw all subjects 
initially and made final decisions as to their 
disposition. Specific difficulties in carrying 
out this research were not described. Certain 
controls, such as double-blind administration 
oi drugs and random selection of subjects 
for the various drug categories were not 
instituted. This fact, together with the active 


id role which the author himself played in all 
cases, may have simplified research proce- 
P- § dures to some extent. Numbers of patients 
rs, @ in the various drug categories ranged from 
ne § 22 to 69. Freyhan presented in detail data 
fia § obtained from observation on his particular 
ls. § group of subjects. No attempt was made to 
of § test the statistical significance of these 
he § findings or generalize to other populations. 
ral Smith, Christian, Mansfield, and Figaredo | 
be § (21) reported in November, 1959, the results 
in- § of a comparative study of five phenothia- 
ig8 B® zines. Subjects were chronic patients (63 
be men, 72 women) who had been refractory to 
1 4 @ previous treatment. Willingness to take oral 
ro- @ medication was one criterion for patient 
‘he & selection. The authors concluded that im- 
ed @ provement was so slight on any of the drugs 
cal §f that further study, using double-blind con- 
ion & trols seemed unnecessary. 
of The Department of Medicine and Surgery 
ars @ of the Veterans Administration is in a unique 
ne, § position to gather data on comparative drug 
lly & action in that investigators can call upon the 
be- §j resources of a number of hospitals located all 
over the United States. The Psychiatry and 
rug § Neurology Service of this organization pub- 
ore &@ lished in August, 1960, the results of a multi- 
ily, § pledrugstudy (initiated in May,1958) involv- 
959 § ing five phenothiazines and phenobarbital 
y of f (8). Differences in hospitals were controlled 
gof Bi by the stipulation that each drug be rep- 
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resented an equal number of times in each 
hospital. Each participating hospital was 
assigned a quota of 18 subjects, newly ad- 
mitted schizophrenic patients, to be re- 
cruited within a period of three months. 
Responsibility for carrying out research pro- 
ceedings rested with a staff member of each 
hospital. Among the difficulties reported by 
these station investigators were the following: 
1) lack of motivation of personnel working 
in the project; 2) insufficient nursing staff to 
carry out research activities; 3) modifica- 
tions of procedures necessitated by idio- 
syncratic patient behavior; and 4) problems 
in obtaining a sufficient number of suitable 
subjects (21). 


THE SPRING GROVE COMPARATIVE 
PHENOTHIAZINE STUDY 


After a search of the literature of multiple 
drug studies both for information relative to 
drug action and for problems of logistics 
reported by other investigators, a design was 
formulated for a comparative phenothiazine 
study to be carried out at Spring Grove State 
Hospital. The research was initiated in 
January, 1958, supported by a grant identi- 
fied as U.S.P.H. Project MY-2152, for the 
purpose of comparing the phenothiazine 
compounds then available on the open drug 
market in the United States. Preliminary 
results of the study were reported in June, 
1960 (12). Project MY-2152 called for an 
evaluation of the comparative effectiveness 
of six phenothiazine derivatives against a 
baseline of an active placebo (phenobarbital) 
and an inert placebo (saline/lactose), in short 
term treatment of acutely ill patients. Pheno- 
thiazine compounds to be evaluated were 
promazine (Sparine), chlorpromazine (Thor- 
azine), mepazine (Pacatal), triflupromazine 
(Vesprin), prochlorperazine (Compazine), 
and perphenazine (Trilafon). In planning 
this investigation our goal was to set up a 
well controlled, scientifically sound' research 
design which could be carried out in an oper- 
ational setting. 

The specific goals of MY-2152 were as 
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follows: 1) To determine the differential ef- 
fects (inter-drug and drug-placebo) of vari- 
ous phenothiazine derivatives on certain 
fundamental dimensions (factors) of psy- 
chotic behavior and symptomatology. 2) To 
determine the differential effect of various 
phenothiazine derivatives on the severity of 
illness as measured by behavioral rating 
scales and global psychiatric ratings. 3) To 
determine the differential effect of various 
phenothiazine derivatives on rate of dis- 
charge and other indices of improvement. 4) 
To determine the relationship between cer- 
tain case history variables and changes in 
severity of illness under the various pheno- 
thiazine derivatives. 5) To determine the 
differential effect of various phenothiazine 
derivatives on certain specific aspects of 
psychotic behavior as reflected in individual 
rating scale and check list items. 6) To isolate 
the biographical and behavioral character- 
istics which differentiate extreme reactors 
and non-reactors to the various phenothia- 
zine derivatives. 7) To determine the func- 
tional characteristics (e.g. specificity of 
action, side effect, sedative action, etc.) of 
the various phenothiazine derivatives. 


THE LOGISTICS OF MULTIDRUG 
RESEARCH 


The introduction of a large-scale compara- 
tive multidrug study into the setting of a 
service hospital raises many issues relative 
both to experimental design and to practical 
operating procedures. Some of these issues 
were sharpened in our comparative study 
MY-2152. Through our experiences in this 
project—meeting and solving problems in 
the integration of clinical and experimental 
realities—we feel we have made progress 
toward developing new research techniques 
which are both scientifically respectable and 
at the same time medically and socially 
feasible in the setting of an admissions build- 
ing in a state hospital. 

Since we were presented daily with prob- 
lems of changes in patients’ treatment status 


due to medical and administrative decisions 
which frequently impinged on our prede- 
termined design, logistical considerations 
necessarily became a focus of our attention. 
We believe that the situations we encoun- 
tered are probably common to most hespi- 
tals, and that our pragmatic, on-the-spot 
solutions may be of some value to others who 
are planning or conducting similar studies. 
Procedures have been worked out which per- 
mit some degree of flexibility in meeting 
clinical necessities without unduly compro- 
mising research goals. More importantly, our 
findings suggest that certain ‘extraneous”’ 
factors may in themselves furnish valuable 
information relative to drug effects. It is the 
purpose of this section of the paper to focus 
upon the logistics of multiple drug studies. 
By the term logistics, we mean the network of 
operations and communications which con- 
stitutes research design at the phenomeno- 
logical level. We hope to identify and analyze 
factors which might be termed ‘‘noise”’ in 
multiple drug studies; to report our experi- 
ences in dealing with them; and to offer 
methodological considerations as to their 
constructive utilization in the overall re- 
search program. 

In the following paragraphs we shall de- 
scribe our research design, using as an or- 
ganizing principle the sequence of operations 
involved prior to and during the processing 
of subjects through the study. Commentary 
on each aspect is intended to furnish infor- 
mation about procedural techniques, to re- 
late each step to the overall research design, 
and to give some idea of our thinking as to 
the logical and practical necessity it was 
designed to meet. Since obtaining a sufficient 
number of subjects appears to be a major 
obstacle to multiple drug research, we will 
present a detailed analysis of the factors 
which led to loss of subjects at each stage of 
the study. Information gained from such 
“drop-outs” proved to be useful, both in 
terms of indicated changes in our research 
design and as an additional criterion measure 
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of drug action. The implications of the latter 
development for research methodology will 
be discussed. 


STAFF COOPERATION 


Carrying to successful completion a neces- 
sarily involved study such as MY-2152 re- 
quires the whole-hearted participation of 
clinical personnel of all levels at every step 
of the operation. The degree to which such 
cooperation can be obtained is variable. This 
variability is closely linked to the communi- 
cations system developed between clinical 
staff and research personnel and the emo- 
tional climate engendered and _ sustained. 
Because medical and social responsibilities 
must be maintained, it is necessary to allow 
the physician’s judgment to take precedence 
over research procedures in matters directly 
involving patient welfare. Clinical observa- 
tions are the facts with which we must work 
in evaluating treatment effects. Thus a 
crucial factor in achieving clean data and in 
maintaining a smooth operating procedure is 
the establishment of a cooperative working 
relationship with ward personnel. 

Prior to the data-collection phase of Proj- 
ect MY-2152, a series of orientation meet- 
ings was held for the physicians treating the 
patients on the acute admissions service. 
These discussions covered the following 
topics: The Psychopharmacology of the 
Phenothiazine Derivatives, Neurophysiology 
and the Tranquilizing Drugs, Current Clini- 
cal Practices with Phenothiazines, and the 
Research Methodology of Project MY-2152. 
During the orientation period, written in- 
formation regarding the chemistry and 
psychopharmacology of the phenothiazine 
derivatives to be used in the study was dis- 
tributed to physicians on the admissions 
service. Along with this information a pro- 
tocol of the experiment was also issued. Each 
physician was then seen individually by the 
project director to insure that everyone in- 
volved in the treatment of project patients 
would have a thorough understanding of his 
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role in the project. It was emphasized during 
these meetings that participating physicians 
could consult with the project director 
whenever they had questions or anxieties 
regarding the study, but that they alone 
were responsible for the selection of the pa- 
tients to be placed on the phenothiazine 
tranquilizers and for the subsequent han- 
dling of these patients during the course of 
medication. The only restriction placed on 
them was the fact that the medications 
would be determined randomly and be 
administered in a double-blind fashion. 

Despite these efforts, misunderstandings 
and failures with regard to subject recruit- 
ment and physicians’ handling of drugs oc- 
curred. Here certain interpersonal “noise”’ 
must be taken into consideration. Although 
it is the hospital’s policy that each physician, 
even the first-year resident, is in charge of 
his patient’s treatment, there were instances 
in which physicians felt that the Phenothia- 
zine Research Project was imposed upon or 
handed down to them, and they exerted their 
independence by not referring patients. 
Some of the physicians referring patients to 
the project did not consider themselves as 
part of the research team since they had not 
participated in planning the study and had 
very little opportunity to offer criticism. On 
a busy admission service with many rules, 
regulations, and by-laws to be learned by 
the new employee-physician, the specifica- 
tions of the Phenothiazine Project were an 
additional burden. Also, a certain amount of 
covert resentment was caused by restrictions 
on the prescribing of medication. The phy- 
sician’s giving up this “right” was not offset 
by sufficient participation in planning and 
discussing the Phenothiazine Research Proj- 
ect, at least in the early months of the 
study. 

In order to maintain maximum support on 
the project, the chiefs of service on both the 
male and female admission wards were in- 
vited to participate directly. Since their 
duties consisted of making daily rounds on 
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all the patients on their services, it was not 
too difficult to obtain their cooperation in 
working blind and preparing global evalua- 
tions and ratings of target symptoms on 
each patient. Besides their regular duties as 
clinical consultants, the chiefs of service 
acted as liaisons between the ward physicians 
and the research team; whatever criticisms 
or dissatisfactions these psychiatrists pre- 
sented to their chiefs relative to the project 
were given immediate attention. 

Since ward observation scaling devices were 
being utilized in the project, a nursing aide 
on each of the admission wards was desig- 
nated to make these observations and was 
compensated on a fixed basis for the extra 
effort and time involved. It was specified 
that research activites (filling out ward be- 
havior scales, dosage forms, etc.) were addi- 
tional duties to be performed on her own 
time. Recognition of ward research duties as 
a part-time job with its own fixed require- 
ments as to time and competence proved 
to be quite helpful in recruiting and main- 
taining a dependable corps of ward ob- 
servers. 

Among hospital personnel the chiefs of 
service, one nurse on each ward, and the 
pharmacist were directly involved in re- 
search activities. Both formal and informal 
communications from these sources came 
directly to the project director’s office lo- 
cated in the admissions building. In practice 
all research personnel, in addition to keeping 
open these specified channels of communica- 
tion, came to function somewhat like small- 
town newsmongers. They developed a ‘‘nose”’ 
for what was happening to patients: why a 
a given subject was dropped from the proj- 
ect; what action was about to be taken 
which might contaminate data, etc. Gen- 
erally speaking, data collection involved 
knowing intimately hospital routines and 
staff idiosyncracies; taking nothing for 
granted; and keeping one’s nose always to 
the wind. 
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SUBJECTS 


As each newly admitted patient was as- 
signed to a ward physician, the physician 
made a decision as to whether or not the pa- 
tient was to be placed on a tranquilizing 
drug. The basis for his decision was the 
presence of target symptoms such as hyper- 
activity, anxiety, tension, overt aggression, 
ete. Each doctor was supplied with criteria 
for selection of research subjects: any newly 
admitted patient over 18 years of age having 
the target symptoms described, with the 
exception of seniles, alcoholics, court orders, 
chronic brain syndromes, and major organic 
diseases. If the physician decided to place 
such a patient on a tranquilizing drug, he 
was requested to notify the research de- 
partment and allow two days to elapse in 
order that the department might obtain the 
necessary evaluations and assign and pro- 
vide necessary medication for the patient on 
the ward. 

At the time that Project MY-2152 was 
developed, we had no information as to the 
effect of sedatives on psychotic symptoms. 
Thus we felt that it was necessary to with- 
hold all medication for the two days of pre- 
liminary observation. To an extent this 
stipulation resulted in the loss of a type of 
subject who would be expected to respond 
well to phenothiazine drugs: the hyperactive, 
disturbed patient for whom the physician 
felt immediate treatment was necessary. 
This procedure, in effect, constituted a 
selective factor in the sample of patients 
finally secured. An analysis of admission 
records during the first 18 months of the in- 
take of research subjects revealed that 133 
patients who appeared to be suitable for the 
project had not been referred. Where possi- 
ble the physicians involved were questioned 
as to their reasons for not placing these pa- 
tients in the study. Table 1 presents an 
analysis of the reasons given by doctors for 
not referring subjects. 

It will be noted that almost 50 per cent of 
the potential subjects were not referred be- 
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TABLE 1 
Potential Subjects Not Referred—Doctors’ Reasons 


Patients too disturbed* 56 

On tranquilizing drug when admitted 9 

Chronic patient—to be transferred 9 
shortly 

Not familiar with research pro- 3 
cedure 

Mistake 


3 

Admitting physician’s medical judg- 15 
ment 

Information not available 38 


* The majority of these patients were weekend 
admissions who would probably have been re- 


ferred routinely had they been admitted during 
the week. 


cause they were considered too disturbed. 
As indicated, for the most part these were 
patients admitted on weekends, when serv- 
ice coverage was at a minimum, who proba- 
bly would have been referred to the project 
routinely had they been admitted during the 
week. Physicians who gave “already on 
tranquilizing drugs” or ‘“‘chronic patient” as 
their reason for not placing patients on the 
study frequently explained in their notes 
that the patient had reacted well to a given 
drug in the past, so they prescribed it again. 
It was on that basis, rather than on the basis 
of any specific research criterion, that such 
subjects were withheld from the study. It 
might be said here that our orientation pro- 
gram did not include doctors not assigned to 
the admissions building who, nevertheless, 
occasionally prescribed medication on an 
emergency basis. Communication with these 
physicians was thus inadequate, with some 
resulting detriment to research procedures. 
Also, many physicians serving in the admis- 
sions building were residents; hence, there 
was almost a complete turnover each year. 
Steady growth of understanding was difficult 
under such circumstances. 


CRITERION INSTRUMENTS 


Following the identification of a patient 
for drug treatment a set of criterion measure- 
ments was secured. During the first two days 
(before any medication was administered) 
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each subject was rated by psychologists, 
ward personnel, and a research psychiatrist on 
a series of behavioral rating scales as follows: 
1) Psychiatric Rating Scale, completed by 
the research psychiatrist. This was an instru- 
ment in standard rating scale form by which 
patients were evaluated as to overall adapt- 
ability and discomfort, as well as the extent 
to which they manifested target symptoms. 
2) Multi-dimensional Scale for Rating Psy- 
chiatric Patients (MSRPP) (15), completed 
by a clinical psychologist on the basis of a 
one-hour interview and a nursing aide on the 
basis of ward behavior. 3) Psychotic Reaction 
Profile (PRP) (16), a checklist of ward be- 
havior completed by the nursing aide. 

Inter-rater reliability had previously been 
found to be satisfactory for each of these 
instruments. Ratings were blind, in that 
raters did not know which drug the patient 
was receiving. Patients were evaluated on 
the MSRPP scales at the end of two weeks, 
four weeks, and six weeks of treatment. The 
PRP and the psychiatrist’s ratings were 
completed each week for a six week treat- 
ment period. 


DRUGS 


Drugs were administered to the patients 
on a double-blind basis. The choice of the 
particular phenothiazine (or placebo) to be 
used in any case was based on a predeter- 
mined random selection from the various 
drug categories. Physicians were aware that 
the patient was receiving either a tranquil- 
izing drug or a placebo (with the odds 3 to 
1 in favor of the former), but they had no 
information as to the particular medica- 
tion of any patient. The dosage schedule 
for each of the eight drug categories is given 
in Table 2; parenteral dosages were those 
in standard use and oral dosages were those 
recommended by the respective pharma- 
ceutical companies as being generally ap- 
plicable over large inpatient populations. 

For the first two days of medication the 
drug was given parenterally. Drugs were 
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TABLE 2 
Comparative Dosage for Phenothiazine Study 


Capsule 
Dosage* 
Drug 


Parenteral 
(1st 2 days) 


Promazine 
Chlorpromazine 
Mepazine 
Triflupromazine 
Prochlorperazine 
Perphenazine 


50 mg./ce 
25 mg./ec 
25 mg./cc 
25 mg./ec 
5 mg./ce 
5 mg./ce 


Negative Placebo 
Isotonic Saline 

Positive Placebo 
Sod. Phenobar- 
bital 


1/ce 


65 mg./cc 


* All dosages expressed in milligrams. 


provided in ampules containing 1 cc. and 
the dosage was 1 cc. given intramuscularly 
T.I.D. Parenteral medication was given to 
insure that each patient received medication 
and to allow for the most effective build-up 
of the medication in acutely disturbed pa- 
tients.,On the third day oral medication was 
started. The dosage schedule at this point 
called for a minimum of three capsules a 
day, a schedule which provided in all cases 
the minimal dosage level recommended by 
the respective drug companies. The physi- 
cian was at liberty to increase the dosage 
to the point which he felt to be the most 
therapeutically effective. He could pre- 
scribe as many of the #1 or #2 capsules 
as he thought necessary with no predeter- 
mined ceiling. The physician could discon- 
tinue the medication when and if he felt 
that he was not getting the desired effect. 
If a patient had remained in the study for 
a minimum of ten days, he was reevaluated 
on criterion measures when experimental 
medication was discontinued. The research 
psychiatrist participated as a consultant in 
any decision which involved removing a 
patient from the study; hence the research 
department was advised immediately of 
such an action. Whenever physiological 
complications due to the drugs developed 
these were also investigated and recorded. 


The final cut-off point in the observation 
of any particular patient was at the end of 
six weeks. If the patient was still in the 
hospital and on drug medication at the end 
of this period of time, the ward physician 
could continue the patient on the same 
medication for an extended period of time 
if he so desired but the patient was no longer 
observed for rating purposes. Upon request, 
information as to the particular drug a pa- 
tient had received was made available by 
the pharmacist to the physician after com- 
pletion of the six week period. 

Unanticipated problems arose regarding 
the implementation of the planned pro- 
cedures just described. For example, ward 
physicians, mostly first year residents, had 
difficulty in accepting the “huge” doses of 
tranquilizers prescribed in the protocol. 
Most of these residents had just finished 
their internships and had been accustomed 
only to small doses of tranquilizers. It took 
time for them to adjust themselves to large 
doses of known tranquilizers; increasing the 
dose of an unknown medication proved even 
more threatening to them, not altogether 
without justification. A somewhat legitimate 
complaint against increasing the medication 
and reaching high levels was the fact that 
the “margin of safety” or “therapeutic 
range” was widely different among the 
various phenothiazines used in the project. 
(Illustrative of this is that three times the 
minimal dose of perphenazine and chlor- 
promazine are 72 mg. and 900 mg. respec- 
tively; 72 mg. of perphenazine a day would 
be expected to produce neurological com- 
plications in a great number of patients; 
whereas 900 mg. of chlorpromazine would 
not.) Another reason for reluctance to ad- 
minister high doses, or failure to increase 
medication whenever necessary, was the 
insufficient coverage by medical personnel 
on evenings and weekends—only one phy- 
sician being on duty for a 2,600 bed hospital. 
This was coupled with the fact that evening 
personnel consisted mostly of attendants 
with very little nursing training who could 
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ot be expected to recognize quickly the 
«ppearance of neurological and other com- 
ications. For these and other reasons most 
) hysicians hesitated to increase appreciably 
a patient’s medication, especially before a 
weekend. 

It took much time and repetition to insure 
that the resident physicians understood that 
ihe routine doses were the minimum recom- 
mended and not the standard ones for the 
drugs involved. Inability to see the patients 
frequently in order to check their progress 
is only a partial explanation of the doctors’ 
reluctance to increase dosages. The lack of 
knowledge concerning the treatment of 
neurological complications was another rea- 
son. The dramatic nature of neurological 
symptoms was alarming to inexperienced 
physicians and ward personnel and resulted 
in the unnecessary removal of patients from 
the project. 

Understandably, the physicians we were 
dealing with had difficulty familiarizing 
themselves with the actions of the various 
drugs involved. Thus, many patients were 
removed from the project and placed on 
chlorpromazine, “something that is going 
to work and something that we know.” 
There was also pressure on physicians from 
ward personnel “‘to give something that will 
work.” This was especially true of evening 
personnel whose shifts were at times inade- 
quately manned to care for very disturbed 
patients. Frequently a patient was taken 
off the project a few hours after referral for 
the above reason. Only with persistent con- 
sultations did our physicians learn to recog- 
nize a good candidate for treatment with 
tranquilizers and to understand that the 
behavior of highly disturbed patients fre- 
quently represented target symptomatology 
which would yield to drug therapy. 

There were other problems on the nursing 
level. Quite often the patients in the study, 
or their relatives, questioned the nursing 
personnel regarding the identity of the 
nedications being administered. The stand- 
ard reply agreed upon was that the patient 


was on a “phenothiazine tranquilizer.” This 
seemed to gain universal acceptance, with 
little further questioning. However, on a 
few occasions the project director had to 
placate an irate physician or dentist, not 
connected with the project, who had re- 
ceived such a reply by apologetically reveal- 
ing the specific drug involved. Admittedly, 
“ruffled feathers” were with us from begin- 
ning to end in spite of our efforts at non- 
interference. 

Also, at the beginning of the study, a few 
of the nurses indulged in guessing games 
to determine the medication being adminis- 
tered, particularly whether or not a placebo 
was involved. These extraneous machina- 
tions quickly disappeared, however, as the 
novelty of research procedures wore off. A 
matter-of-fact attitude soon prevailed as 
the nurses realized that they were faced with 
an increased responsibility for the handling 
of medication since all the drugs looked 
alike. The problem of patients hiding the 
drugs was encountered in spite of careful 
checks to prevent this. At first, patients 
who refused to take oral medication pre- 
sented the nursing service with obvious dif- 
ficulties until it was decided, by a reluc- 
tantly compromising research staff, that the 
medication could be mixed with liquids or 
foods. 


PATIENT MOVEMENT—“DROP-OUTS”’ 


The flexible plan of MY-2152 described 
above was originally considered a necessary 
modification (and possible contamination) 
of pure research design. As it turned out, 
incorporating the physician’s medical judg- 
ment in planned procedures led by serendip- 
ity to a methodological approach which we 
feel has some promise. This same flexibility, 
however, left us more than ever with the 
problem of subject attrition, a major ob- 
stacle to multiple drug studies or to any 
medical research using human subjects in 
which various types of treatment are com- 
pared. In the following paragraphs, the 
implications of the various types of patient 
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TABLE 3 


Factors Responsible for the Termination 
of Treatment 


No. of 
Pts. 


Wochess Percent- 


. No response or worse (accord- 
ing to ward psychiatrists) 

. Transfers to other services 

. Transfers out, paroled or dis- 
charged 

. Drug reactions 

. Organic conditions not in- 
duced by drugs 

. Medication no longer needed 


lo SN BE 


. Total number terminated 
. Completed 6 weeks, 


= lon wr 


. Total referred 


movement as applied to the analysis of drug 
action will be discussed. Statistical analyses 
of drug action in terms of criterion data have 
been performed and full results will be pre- 
sented in subsequent papers. Our interest 
here is in the utilization of information ob- 
tained from various types of patient move- 
ment which appear to be inescapable facts 
in any hospital setting. Table 3 presents 
the factors responsible for the termination 
of treatment of patients in the drug study 
before the end of the projected six weeks of 
treatment. 

The amount of patient movement is im- 
mediately evident from the table. Whereas 
we had expected an 80-20 per cent break- 
down of completion vs. terminations, ac- 
tually the reverse was true. Apparently six 
weeks of continuous treatment with any 
one drug is an unrealistically long period 
in an admissions setting where emphasis 
is upon prompt alleviation of acute symp- 
toms and rapid processing of patients. Also, 
it was our experience that for the majority 
of patients the amount of symptom allevi- 
ation with the drugs was substantial the 
first two weeks, so much so that we obtained 
significant differential results on our cri- 
terion measures at the end of this time. After 
this initial leveling off had occurred, allevia- 
tion during subsequent weeks was relatively 


slight. On analysis, it was apparent that 
many patients in the “no response” group 
of Table 3 had actually shown some improve- 
ment over initial conditions but that this 
improvement was not rapid enough for ward 
psychiatrists intolerant of slow or minimal 
responsiveness in their patients. 

A breakdown by drug category of the 81 
subjects who were taken off medication be- 
cause of no response or worse revealed an 
interesting relationship. There is a rank- 
order correlation of —.96 (significant at the 
.01 level) between the number of patients 
in each drug category removed from the 
study and the potency of the drug they were 
receiving. In the case of the two placebos, 
phenobarbital and _saline/lactose, both 
showed more patients removed because of 
no response or worse than did the active 
drugs. Phenobarbital ranked as high as the 
inert placebo in rating scale data, as well as 
in number of patients showing no response 
or worse, probably because of some increase 
in paranoid belligerence in patients given 
this drug (as indicated by staff ratings). 
The actual number of ‘no response” pa- 
tients in each category was: phenobarbital 
15, placebo 15, promazine 12, mepazine 11, 
chlorpromazine 9, prochlorperazine 7, tri- 
flupromazine 7, and perphenazine 5. 

Table 4 presents the incidence of neuro- 
logical and other somatic symptoms by 
drug category for the 27 patients (approxi- 
mately 10 per cent of the total) whose side 
reactions resulted in the termination of 
treatment. The number of days on medica- 
tion, the daily dosage at termination, and 
the particular type of reaction occurring are 
presented. All but one of the 14 neurological 
complications occurred with the three most 
potent drugs, whereas 11 of the 13 other so- 
matic reactions occurred with the less potent 
ones. Discounting reactions with placebos, 
the probability under the null hypothe- 
sis of the distribution of frequency pre- 
sented in Table 4 is p<.01 (Fisher’s Exac: 
Probability Test). Eight of the 36 perphena- 
zine patients developed neurological reac- 
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TABLE 4 
Side Reactions* Causing Termination of Treatment 


Drugst 
Perphenazine | Type D|P|D|D|D 
Dosaget | 15 | 15 | 15 | 15 | 15 
Day 2) 21% 
Prochlorpera- | Type P 
zine (32) Dosage | 75 
Day 17 
Trifluproma- | Type | By A 
zine (36) Dosage | 75 | 75 | 25 |150 
Day 1} 2| 5| 2 
Mepazine Type 
(34) Dosage 
Day 
Chlorproma- | Type 
zine (33) Dosage 
Day 
Promazine Type D 
(32) Dosage 
Day 10 
Phenobarbi- | Type 
tal (37) Dosage 
Day 
Placebo (37) | Type 
Dosage 
Day 


Reactions 
5 | 16 | 68 8 0 
3) 10) 14 
R 
30 | 60 1 2 
14) 21 
4 0 
450 0 1 
28 
L Vv R Vv R 
300 | 600 | 400 | 800 | 200 0 5 
150 | 800 1 2 
1| 29 
Vv 
180 0 1 
14 
Gi R 
6| 12 0 2 
12; 3 
14 


* Neurological: Parkinsonian (P); Dyskinetic (D); Akathisia (A) 


Other: Leukopenia (L); Vasomotor (V); Visual (S); and Gastric Disturbances (G); Rash (R) 
+ Presented in order of potency; number of patients referred given in parentheses. 
t Daily dosage at termination of treatment; placebo dosage in terms of frequency of #1 capsule. 


tions, accounting for the majority of pa- 
tients in whom such reactions occurred, and 
of these, six developed reactions while on 
parenteral medication. Three of the four 
triflupromazine patients also developed neu- 
rological reactions while on parenteral medi- 
cation. (For some of these patients the oral 
phase had purposely been delayed because 
of suspected neurological involvement.) 

In current drug research increasing recog- 
nition is being given to the significance of 
administrative decisions affecting a patient’s 
status as indication of degree of illness. Il- 
lustrative of this trend is a recent attempt 
to assign numerical scale values to those 
decisions which have been found to be of 
veneral, wide-spread occurrence and ap- 
plicability (13). However, in this present 
-tudy the utilization of transfers, paroles, 


discharges, etc., as objective criteria of drug 
responsiveness proved somewhat disappoint- 
ing. So many of these dispositions were in- 
fluenced by environmental pressure, family 
demands, etc., that the meaningfulness of 
these measures had to be questioned. 
Another obfuscating element, as far as these 
criteria were concerned, was the nature of 
the illness of the patient. When such char- 
acteristics as type, degree, and chronicity 
of illness were considered in an analysis of 
drug effects on hospital dispositions, no 
differentiating results were obtained. This 
need not have been the case had such dis- 
positions been systematically categorized 
and controlled in terms of pathology rather 
than determined by the exigencies of the 
situation. 
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COMPARATIVE PHENOTHIAZINE STUDY: SEC- 
OND PHASE 


Currently we are engaged in a comparative 
study of eight phenothiazine derivatives, 
including four of the most effective drugs 
as determined by our first study (chlor- 
promazine, triflupromazine, prochlorpera- 
zine, and perphenazine) and four of the 
newer compounds: fluphenazine (Prolixin; 
Permitil), trifluoperazine (Stelazine), thio- 
propazate (Dartal), and thioridazine (Mel- 
laril). Essentially the design of the study 
is the same as Project MY-2152, except for 
a few changes made as a result of our ex- 
periences in the former project. The logistics 
of our approach has also remained relatively 
unaltered. Changes in the research design 
will be discussed briefly, since they illustrate 
further our attempts at solving problems 
at the operational level. 

The first important change in the second 
phase is the dropping of a placebo control. 
As a result of our findings in MY-2152 dem- 
onstrating significant drug effectiveness 
beyond that achieved with placebos, and 
in view of the preponderance of evidence in 
the literature on phenothiazine drug activ- 
ity, we have concluded that a placebo con- 
trol in our setting is no longer an essential 
element of design. Especially is this so in 
view of the relatively unchanged character 
of our treatment and data collection pro- 
cedures. The elimination of placebos from 
our treatment categories has obvious im- 
plications in terms of staff cooperation, 
fewer “drop-outs,” etc. 

The second major change is the provision 
of routine sedation for the patients’ first 
two days on the project. This change is re- 
garded as the not wholly satisfactory but 
probably most nearly feasible solution to 
several knotty problems of logistics. Our 
initial plan of giving the assigned experi- 
mental drug parenterally to each patient 
had to be discarded because thiopropazate 
and thioridazine were not available in paren- 
teral form, and there was little prospect that 
the respective drug companies would pro- 
duce a parenteral form of these drugs in the 
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immediate future. By substituting a two- 
day period of sedation for the two-day wait- 
ing period of MY-2152, we hope both to 
retain the more disturbed patients and to 
sedate them to the extent that drugs can 
be given in oral form at the end of this 
period. 

Since results of MY-2152 indicated that 
little information would be lost if patients 
were studied for four rather than six weeks, 
we planned as a third major procedural 
change to run this study on a 30 day cut-off 
basis. For most of our patients, significant 
changes in pathology occur in the first two 
weeks; by the fourth week patients usually 
reach a point beyond which very little, if 
any, further change is noted. Evidence of 
this fact is the large percentage of our pa- 
tients (20 per cent) who were dropped from 
our first project after the fourth week. 

Although the ward physicians still main- 
tain ultimate responsibility for their pa- 
tients, the current requirement is that pa- 
tients be kept on the project for five days 
to insure at least a minimal trial for each 
medication. If no improvement occurs by 
the fifteenth day in the type of patient with 
which we are dealing, we feel safe in assum- 
ing that little additional change will occur 
in most cases, and only minimal information 
would be gained by keeping the patient on 
the experimental drug for a longer period 
of time. On the fifth, fifteenth, and thirtieth 
day the patients are evaluated in terms of 
criterion instruments, including the Min- 
nesota Multiphasic Personality Inventory (8) 
and the MACC Behavioral Adjustment Scale 
(4) in addition to those already described. 
These days have been selected as a result 
of our findings as to the period of time during 
which drug action usually becomes apparent 
in the acutely disturbed patient. Also, our 
previous experiences have indicated that our 
physicians tend to make decisions at these 
intervals. By focusing on such specified 
periods of time, it is felt that more meaning- 
ful information about patients taken off of 
their assigned experimental drugs can b° 
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gained in determining characteristic drug 
reactivity. 
DISCUSSION 

Experimental design, as usually conceived, 
consists of actively manipulating reality to 
meet the experimenter’s purpose. Where this 
is not possible because of social or humani- 
tarian considerations, statistical techniques 
serve as a not-too-satisfactory substitute. 
Medical research can make use of animals 
in controlled experimentation. However, 
psychiatric research must usually concern 
itself with the facts of consciousness, in- 
tangibles from the standpoint of our present 
knowledge. Cultural sanctions being what 
they are, treatments of sick individuals 
cannot be patterned as rigidly as can types 
of fertilizer used on patches of sorghum. 
Uncontrollable conditions are built into drug 
research with human subjects. Like original 
sin, these annoying loose ends are part of 
reality, whether we like it or not. Scientific 
chastity may be maintained by stating cate- 
gorically, ‘This ought not to be,’ when 
human factors interfere with predetermined 
design. This attitude puts us on the side of 
the angels, well within the orthodoxy of 
scientific method as now conceived, but 
contributes little toward a solution of the 
problem. 

It is disconcerting to realize that, in scien- 
tifie disciplines dealing with human life, 
“facts” may not be conceptual elements, 
so to speak, but irreducible complexities, so 
that we cannot properly identify the vari- 
ables which we wish to control. The most 
carefully thought out research design may, 
in the process of execution, reveal fallacious 
underlying assumptions or an inappropriate 
level of abstraction in its conceptual frame- 
work. Some of our problems in research with 
human subjects may be a function of re- 
fusing to come to terms with this kind of 
ignorance. 

Let us examine the presuppositions un- 
derlying the research plan of MY-2152. In 
selecting a period of six weeks for evaluating 
drug action, we were proceeding on the basis 
of information gleaned from studies of 
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chronic patients, because no data were avail- 
able on response to phenothiazine drugs in 
acute patients. Actually, our interest was 
in changes in psychotic symptoms whenever 
changes occurred. Data from the study in- 
dicated that whatever improvement took 
place generally occurred within the first 
two weeks of treatment. If a patient im- 
proved sufficiently during this period to be 
discontinued from treatment (thus becom- 
ing a “drop-out’’), this is a fact which is 
directly relevant to drug evaluation. Sim- 
ilarly, a transfer to a convalescent cottage 
or to a chronic building may very well in- 
dicate a change for better or for worse in his 
illness if proper precautions are taken be- 
forehand to eliminate extraneous deter- 
miners of such dispositions. It is a kind of 
scientific tunnel vision which prevents us 
from capitalizing on such information. Such 
patients may be ‘‘drop-outs”’ from the stand- 
point of a subject population who must re- 
ceive a given drug for the arbitrarily de- 
termined six week period. However, they 
need not be “drop-outs” in the sense of 
yielding no data on drug action. We do not 
at present know enough about the pheno- 
thiazines or the individual patient’s reaction 
to them to set up a design in which dosage 
and length of time of medication are rigidly 
fixed. We do not know the rate at which 
these drugs are metabolized by individual 
patients, nor what qualities differentiate 
drug or placebo reactors from non-reactors. 
In view of our ignorance of such matters, 
it appears that we must learn to live with 
uneasy flexibility, adhering to classical re- 
search design insofar as possible, but not 
failing to examine events which may be 
“noise” or extraneous clouding distractions 
in that frame of reference for pertinence to 
the subject of inquiry. 
SUMMARY 

This has been a report of the background 
and execution of a controlled comparative 
drug study of six phenothiazine compounds 
and two placebos carried out with acutely 
ill patients in a state psychiatric hospital. 
Problems of methodology and logistics in- 
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volved in planning and implementing such 
a project have been discussed. Research 
design has been examined at the phenomeno- 
logical level as a complex of actions, 
decisions, and communications among hos- 
pital-clinical staff, research staff, and pa- 
tients. From our experiences we have con- 
cluded that a research program can be 
scientifically rigorous and yet sufficiently 
flexible to encompass and make use of clin- 
ical and administrative realities. 

Well-controlled objective studies of the 
comparative efficacy and specific properties 
of phenothiazine compounds are sorely 
needed to provide adequate drug selection 
criteria for the practicing psychiatrist. It is 
hoped that this investigation may furnish 
a partial answer to the question of feasibility 
of large scale research of this type in an 
operational setting. In addition to the sig- 
nificance of our findings with respect to drug 
action (which will be reported in more de- 
tail in subsequent papers), we feel that 
our research program might be considered 
a pioneering effort both in design and in 
execution. As such we hope it may serve 
as a guide for future projects in the field 
of psychopharmacology. 
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Two men are reading silently. The face 
of one is at rest, while the other is moving 
his lips, forming each word as he reads it. 
What is the meaning of this difference? 

The first man is the luckier. He is the more 
advanced in his evolution, if only in the one 
respect that he can read without moving 
his lips. It is a common expression of con- 
tempt to say of a man, ‘“‘He can’t read with- 
out moving his lips.” 

This inability to read without moving the 
lips is a minor problem in human behavior. 
No one ever consulted his physician with 
this as a complaint, and no foundation will 
ever endow a research fellowship to find a 
cure for it. But like so many small signs of 
big events, it throws some light on an im- 
portant chapter in brain physiology. 

The phenomenon, or phenomena like it, 
may occur in people otherwise of high cali- 
bre. A woman of superior intelligence re- 
ported two points of interest. 1) She is a 
slow reader; though she reads without mov- 
ing her lips, she feels she “says” each word 
in her throat, and she thinks this is why she 
reads slowly. 2) She is an accomplished 
singer, with impeccable pitch. She has al- 
ways noticed that whenever she hears some- 
one sing a note off pitch, she has a cramp- 
like sensation in her throat. 

This cramp-like sensation clearly indicates 
that she is singing the correct note silently. 
When we hear a note sung off pitch, we in- 
stinctively think of the true note, the one 
that should have been sounded. This woman 
not only thought of the true note; she sang 
it, albeit silently. Golla (3), recording the 
movements of his own larynx, found that 
when he sang an octave he obtained an as- 
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cending curve, and when he merely thought 
of the notes of the octave he obtained the 
same curve, though of smaller amplitude. 

It is clear that mentation can be accom- 
panied by muscular action, even when such 
action is not intended. In extreme cases it is 
accompanied by forced audible speech, as 
in the case of a school teacher of 37 who 
emerged from a catatonic stupor and became 
for a time very nearly normal mentally. She 
recalled that the four days that followed her 
emergence from the stupor were “horrible.” 
In these four days she was overtalkative. 
“T had no speech control. It seemed as if I 
couldn’t think things, but could only say 
them. There was a great fear in my mind 
that I would never again be able to think 
without speaking, and I thought how hor- 
rible it would be to have to go through life 
that way.” 

All these phenomena can be understood 
in the light of some well known facts of in-— 
fantile mentation. The child “thinks with 
his muscles,”’ including the muscles of speech 
—a type of behavior that persists, if only 
in rudimentary form, in the adult. More 
specifically, it persists in rudimentary form 
in the healthy adult. Under pathological 
conditions its persistence may be more than 
rudimentary. 

A good example of the role of muscle in 
mentation occurred in the case of a healthy 
infant who automatically responded to an 
airplane passing overhead by looking up at 
it and reaching for it. He also reached for it 
when he was indoors and heard a plane which 
he could not see. The incident occurred when 
he was twelve months old. He was not yet 
able to stand without support. He was stand- 
ing at the bookshelf, holding on with one 
hand, while with the other he was tossing 
some magazines one by one to the floor, a 
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favorite pastime of his. Presently he heard 
a plane. Still holding on with the one hand, 
he reached aloft with the other, maintaining 
this posture until the plane had passed out 
of earshot, when he resumed his play with 
the magazines. His image of a plane included 
a motor component: one reaches up for it. 

This lad grew up to become a jet pilot 
in the U.S. Air Force. He no longer reaches 
up to try to touch a plane in the sky, but I 
venture to think that whenever he sees or 
hears a plane, or even thinks of one, action 
currents still race down the nerves to his 
shoulder muscles. 

The role of overt movement in mentation 
is seen more especially in the domain of 
speech. The words in which the young child 
thinks are overt; they are spoken rather 
than silent. There is a lesson in the remark 
of the little girl quoted by Brain (1) who, 
when admonished to think before she speaks, 
protested, “But how can I know what I 
think till I hear what I say?” 

The ability to think silently, to play one’s 
cards close to the chest, to think without 
tipping one’s hand, is a trait of the adult, 
not of the child. The words in the child’s 
mind automatically roll off his tongue. An 
example occurred in the case of the young- 
ster above, who used to reach for the planes. 
When he was five years old he and his mother 
went shopping; they bought a handbag as a 
birthday gift for the maid. It was to be a 
surprise, and the mother cautioned the boy 
to say nothing to the maid. On arrival home 
the boy promptly told the maid, “We 
bought you a birthday gift.’”’ The following 
conversation ensued (all in the maid’s pres- 
ence). Mother: “Oh, David, we were going 
to surprise Eula.” Dovid, realizing his 
blunder and trying to make the best of a 
bad position: “Well, Mother, I didn’t tell 
Eula we bought her a handbag. I only said 
we bought her a gift.” 

The critic Cowley (2) has recorded some 
surprising and fascinating observations made 
by creative writers on the relation of hand 
movement to literary production: ““Heming- 


way used to have the feeling that his fingers, 
as they held a pencil, did much of his think- 
ing for him. After an automobile accident in 
Montana, when the doctors said he might 
lose the use of his right arm, he was afraid 
he would have to stop writing.” It is amaz- 
ing—and instructive—that the artistic la- 
bors of a Hemingway should involve so 
large a motor component. 

Since mentation is a function of the high- 
est levels of the brain, while speech and 
other movement involves action of the low- 
est levels (motor centers in bulb and cord 
that innervate muscles), we are led into the 
problem of the relation of the various levels 
of the nervous system to each other. Though 
the number of levels is indefinite, it will be 
convenient to speak, like Hughlings Jackson, 
of three: the lowest, the middle and the 
highest. 

On the motor side the lowest level, as 
conceived by Jackson, consists of motor 
centers in medulla and cord, centers that 
represent muscles most directly. The middle 
level consists of the centers in the precentral 
gyrus; these ‘‘re-represent”’ the muscles. The 
highest level consists of centers anterior to 
that gyrus; these “re-re-represent” the mus- 
cles. On the sensory side there are corres- 
ponding levels. 

Jackson regarded the brain as a mecha- 
nism for the ‘coordination of impressions 
and movements.” (By “impressions” he 
meant impressions made on receptor organs.) 
The brain, in other words, is an instrument 
of adaptation, enabling the organism to 
respond, or move, in a way suitable to ex- 
ternal conditions. The lowest level mediates 
responses of the simplest type, as when you 
withdraw your hand from a hot stove. The 
highest level mediates the most complex 
responses, as when you reply to your op- 
ponent’s move in a chess game. 

Jackson (following Herbert Spencer) ar- 
gued that the neural action that underlies 
all imagery is not just sensory but sensori- 
motor. Thus when you look at a brick there 
is not only sensory action, corresponding to 
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the perception of the brick’s color, but also 
motor action, for your eyes move to take in 
its outline. Elsewhere I have quoted at 
length Jackson’s views in this matter (5). 

Jackson distinguished “‘vivid images’ and 
‘faint images.’’ When we see a brick we have 
a vivid image; there is action of all three 
levels (on both the sensory and the motor 
sides). When we merely think of a brick we 
have a faint image; there is action of the 
highest sensory and highest motor centers 
only, or mainly. 

Since imagery involves both sensory and 
motor action, Jackson considered the high- 
est cerebral centers to have a “reflex con- 
stitution.” The ‘‘organ of mind” is an organ 
of reflex action, as much so as any spinal 
are. It differs from spinal reflex mechanisms 
only in being infinitely more complex. This 
is a view that has been rejected by many (5). 

We return to the imagery of the infant. 
As we see from the example of the infant 
who reached for planes overhead, there is 
muscular action in imagery. A plane is some- 
thing you not only hear and see (activities 
which in themselves involve motor action) ; 
it is something high up in the sky that you 
reach for. As the infant grows older, he no 
longer reaches for planes. Now when he sees 
a plane (vivid image), there is activity of 
all three levels. But when he merely thinks 
of a plane (faint image), there is activity of 
the highest level only—save insofar as there 
might be rudimentary action of shoulder 
muscles without overt lifting of the hand. 

Enough evidence has been presented to 
show that the infant, in thinking, uses his 
muscles—overtly at first, and, as he grows 
up, implicitly. As he grows up, his highest 
cerebral centers develop the capacity to 
function, when necessary, “independently” 
of lower centers. 

These are substantially Jackson’s views, 
which he expressed as follows (4, volume I, 
page 375): 

“Another way of regarding the evolution- 
ary process is to say that the several levels, 
in spite of their dependence on one another, 


attain, as evolution progresses, a degree of 
independence of one another. 

‘As evolution progresses the highest cen- 
tres not only gradually develop (become 
increasingly complex, etc.), but also become 
more and more detached from, and more 
independent of, the lower centres out of 
which they have been evolved.... There 
are degrees of detachment and of inde- 
pendence. . . . Our highest sensory and high- 
est motor centres (together the ‘organ of 
mind’) can energise, to a large degree, in- 
dependently of the lower centres out of 
which they have been evolved, and by aid 
of which they have been developed; conse- 
quently they can act independently of the 
environment.” 

When evolution is incomplete, the highest 
cerebral centers remain in some degree de- 
pendent on lower centers, requiring their 
“assistance,” as in the case of people who 
move their lips as they read. And the same 
thing is seen in disease, as in the case of the 
catatonic cited above, who for several days 


“had no speech control” and had to speak 
her thoughts. 


INDEPENDENCE OF LOWER CENTERS 


Thus far we have been concerned with the 
independence of the highest centers. Being 
at first dependent on lower centers, they in 
time achieve independence. The correspond- 
ing statement applies to lower centers. These 
begin by being dependent on centers above, 
and in time they too achieve independence. 

Lower centers act independently during 
behavior that is automatic. Much behavior 
is automatic, taking place “without think- 
ing.” Two people engaged in conversation 
while walking together are walking automat- 
ically. They pay no attention to the move- 
ment of their lower limbs, but attend only 
to their conversation. Lower centers for 
locomotion can carry out their task automat- 
ically, without direction from above. 

But it is not so with the infant. The infant 
just learning to walk finds it a hard job, re- 
quiring all his concentration. This is the 
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prototype of all learning. When we learn 
anything, we build up a pattern of coopera- 
tion of nerve centers. In learning to walk, 
we build up a pattern of cooperation of 
centers innervating certain muscles, which 
must work together harmoniously in time 
and rhythm. Practice makes for skill and 
perfection. It develops “links” between 
nerve centers, so that a child of a certain 
age can walk without having to think of it. 

The same is true of speech. The more you 
use a word, the better you know it. “Links” 
are formed between motor centers for the 
word and the neural patterns that underlie 
the corresponding images. Thus we learn 
that an object of a given size, shape, color 
and aroma is called an orange. 

Automatic behavior is by no means lim- 
ited to that which is mediated by the spinal 
cord. An automobile driver can drive skill- 
fully while his mind is far away. Complex 
verbal behavior can be automatic too, as in 
the example of a friend of mine who was a 
chess expert. He was sitting in his living 
room playing a game while memorizing it, 
a task requiring intense concentration. Dur- 
ing the game a friend named Bill walked in. 
The player looked up from the board and 
said, absentmindedly, ‘Hello, Bill.”” Ten 
minutes later, when the game was over, he 
relaxed, looked around, saw Bill and ex- 
claimed in surprise, ““‘Why, Bill, when did 
you get here?” 

Disease may impair the “links” between 
nerve centers in lower levels, depriving these 
centers of the capacity to act automatically. 
The classical example is tabes. The tabetic 
is not paralysed, but he can no longer walk 
automatically, since the pathways for auto- 
matic locomotion have been disrupted. Pro- 
prioceptive pathways no longer send ap- 
propriate messages to motor centers in the 
cord. In order to walk the patient must dis- 
miss everything else from his mind and must 
attend to his feet, concentrating on their 
position and on his next step. In a burning 
building he would be helpless, for excitement 


would interfere with the required delibera- 
tion. 

In this respect tabes is the opposite of hys- 
terical astasia-abasia. The hysteric has an 
intact mechanism for automatic locomotion. 
He cannot use it voluntarily, but in a situa- 
tion of imperative need, as when the house 
is on fire, a patient who has not walked for 
years may run to safety without let or hin- 
drance. 


IMAGINATION; HALLUCINATION 


The relation of brain levels to one another 
concerns a phenomenon that is much more 
important clinically than the inability to 
read without moving the lips; it concerns 
hallucination (5). 

Hallucination is tied in with the function 
of imagination, but in a way that is often 
misunderstood. The psychotic patient is said 
to hear “imaginary” voices, and people are 
inclined to think his faculty of imagination 
is overactive. The opposite is in fact the case. 

Light is shed on this problem by the men- 
tation of the child. Here too there is mis- 
understanding, for there is a common belief 
that children have a “rich imagination,” 
a misconception based on the fact, for ex- 
ample, that a small boy will float a block of 
wood in a puddle and pretend that it is a 
boat. But imagination is a complex function. 
It refers to the ability to see without the 
eyes, to picture an event in advance, to 
foresee a consequence. It would be prepos- 
terous to suppose that the child’s power of 
imagination exceeds the adult’s. 

That children on the contrary have a 
weak imagination is proved by the following 
evidence, familiar to every parent. The child 
has a favorite story which he loves to have 
read to him. He can hear it a dozen times a 
day without tiring of it. He has heard it so 
many times that he knows it by heart, and 
if you should make the experiment of omit- 
ting a word, or if in a series of nouns or ad- 
jectives you should transpose the order of 
the words, he will sharply correct you. The 
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question then is: since he knows the story 
by heart, word for word, why does he beg 
you to read it to him? The answer is that he 
cannot enjoy the story in silence. He cannot 
think it unless he hears it. If no one is avail- 
able to read it to him, he will recite it out 
loud, thereby gratifying his need to hear it. 
By contrast, the adult, with his greater 
powers of imagination, can think something 
even when he does not hear it. He can vis- 
ualize without having to see. 

In the hallucination of the psychotic 
adult we see the same principle at work. The 
patient hears what, if he were well, he would 
merely think (5). Far from having an over- 
active imagination, he is deficient in that 
faculty. 

This fact explains a phenomenon seen in 
recovery from toxic delirium (6, 7). In the 
development of delirium, mental functions 
are disturbed in order of complexity: the 
most complex are the first to be disturbed. 
Correspondingly, in recovery, they are likely 
to be the last to be restored. To be sure, in 
some cases the patient makes a sharp and 
complete recovery, but there are others in 
which the two symptoms, disorientation and 
hallucinosis, clear up in a certain order. 
Specifically, disorientation clears up first, 


while hallucinosis lingers on for some days 
or weeks. Why does disorientation clear up 
before hallucinosis rather than after? There 
can be only one answer. Orientation is a 
relatively simple function, while the ability 
to think abstractly, to think without hal- 
lucinating, is more complex. We see this in 
the three year old child, who is oriented— 
he can answer such questions as ‘‘Whose 
house is this? Who is this man?”—at an age 
when he still begs you to read him his fa- 
vorite story though he knows every word of 
it by heart. 
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FACTORS IN MENTAL ILLNESS AMONG HOSPITALIZED CLERGY' 


ROBERT J. McALLISTER, Px.D., M.D? ann ALBERT VANDERVELDT, O.F.M., M.D’ 


INTRODUCTION 


One hundred Catholic Priests, consecu- 
tively discharged from the acute male service 
of a private psychiatric hospital conducted 
under Catholic auspices, were the principal 
subjects for this investigation. These one 
hundred cases were collected over a seven 
year period, from 1952 to 1959. 

The goal of this investigation was to at- 
tempt to gain as complete a picture as pos- 
sible of those Catholic clergy who become 
psychiatrically ill, and a better understand- 
ing of their illness and of their hospitaliza- 
tion. All available pertinent information was 
gathered from the case histories of these 
subjects. This included data regarding their 
family background, educational, health and 
work histories, and their psychiatric history. 


REVIEW OF LITERATURE 


The only extensive study of mental illness 
among clergymen was reported by Moore 
(14). His study was essentially a comparison 
of the incidence of mental illness among 
Catholic priests and religious in the United 
States with the incidence of mental illness 
in the general population in the United 
States. Moore found a lower rate of mental 
illness among the religious group. His data 
show the comparative incidence of various 
diagnoses for diocesan priests and for priests 
of religious orders. Kelly (10) has more re- 
cently conducted a similar study, limited to 
religious Sisters in the United States. Her 
work is in general agreement with that of 
Moore’s. 

1 This investigation was supported by Research 
Grant M-3773 (A) from the National Institute of 
Mental Health. The authors gratefully acknowl- 
edge the cooperation of the administration of The 
Seton Psychiatric Institute, Baltimore, Maryland. 

26480 New Hampshire Avenue, Takoma Park, 
Maryland. 


Department of Psychiatry, Catholic Uni- 
versity of America, Washington, D.C. 


Neither of the above authors has made an 
attempt to analyze the religious groups they 
have studied in order to acquire a better 
understanding of the factors involved in their 
illness. Jahrreiss (8) made an effort to go 
beyond statistical data in an article which 
included limited case material on religious. 
He wrote, ‘But the many possible influences, 
wholesome and harmful ones, are so en- 
twined in the life of priests and nuns that 
real insight into the actions and counterac- 
tions of these factors cannot be gained by 
statistics alone.” 

Moore (14), in the second part of his ar- 
ticle, recognized the need for earlier detec- 
tion of mental illness among prospective 
candidates for the religious life. ‘In general 
it is inadvisable to admit such persons (i.e. 
those who have suffered a mental break) to 
the priesthood or to the religious life.”” The 
increasing use of psychological testing and 
psychiatric interviewing of candidates for 
the religious life (2, 15) indicates a growing 
awareness among religious superiors that a 
vocation does not depend entirely on spirit- 
ual, intellectual and physical aptitude. The 
emotional component is gaining greater rec- 
ognition as an important factor. 

Demographic, environmental, and inter- 
personal correlates of mental illness have 
been studied effectively by many researchers. 
Scott (18) has summarized much of this 
work. The possible use of such data in better 
understanding and better evaluating clergy 
patients as well as clergy candidates is sug- 
gested by such work as that of Scherer and 
Nidorf (17), who were interested in familial 
relationships and environmental stress as 
prognostic signs. They found that psychiat- 
ric illness had a better prognosis in the ab- 
sence of familial pathology. 

No work of the kind to be reported here 
has been found in the professional literature. 
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The individual variables used in this investi- 
zation have of course been studied in relation 
‘o other types of subjects. For example, 
ohn and Clausen (11), in their article on 
‘he effect of parental interaction on schizo- 
phrenics, found that the mother held the 
dominant role in family decisions. Gregory 
5) pointed out that it might be useful to 
investigate familial data such as parental 
age, family size and birth order in psychiatric 
patients. Hollingshead and Redlich (6), in 
their publication on the relationship of so- 
cioeconomic factors in mental illness, stated 
that upper and middle-class patients more 
frequently receive the benefits of psycho- 
therapy and thus have shorter psychiatric 
illnesses. Jaco (7) brought out the fact that 
schizophrenics are more socially isolated 
than are manic-depressives. Tietze et al. (20), 
in their discussion of geographic mobility 
and mental illness, concluded that the inci- 
dence of emotional disturbance is greater 
among those who move from city to city. 
(This conclusion may have some application 
to the clergy patients presented here.) Frum- 
kin (4), in his study of the relationship be- 
tween kinds of mental disorders and socio- 
economic level, suggested that the illness of 
lower status groups is directed against so- 
ciety, and that of higher status groups is 
directed against the self. 

Wahl (22) reported a study of various 
familial and environmental factors in alco- 
holies. Martensen-Larsen (13) reported on 
the family constellation of homosexuals. 
These are only a few of the many publica- 
tions on various factors related to mental 
illness in particular groups. The plan of this 
project was to isolate as many factors as 
possible from the case histories of the clergy 
patients and study the relationship of these 
factors to the mental illness of this selected 
group. 


METHOD 


Five case histories of clergy patients were 
carefully evaluated for factors that might be 
of importance or of interest in better under- 


standing this group. From this initial pilot 
study, a working table of 72 variables was 
made. The 100 histories were then scruti- 
nized most carefully, and the resulting data 
were collated and tabulated. It became ob- 
vious that many of the original 72 variables 
were not adequately represented in a suf- 
ficient number of the histories or were repre- 
sented in such an ambiguous manner that 
their use involved subjective decisions of 
the investigators. For such reasons only 57 
of the variables proved of continued value 
and were used in further analysis of data. 

Both investigators worked on the case 
histories, dividing them equally and at 
random, discussing any question of inter- 
pretation of information. It seems safe to 
assume that any major differences of inter- 
pretation were thereby avoided. 

It was later decided to obtain information 
on two other groups for partial comparison. 
The first group comprised 100 male patients 
consecutively discharged from the acute serv- 
ice of the same psychiatric hospital. Forty- 
two of these patients were Catholic, 58 were 
non-Catholic. This group was selected to 
include patients 26 years old and over, be- 
cause the youngest member of the clergy © 
group was 26. Seminarians and religious 
brothers were eliminated. All case histories 
of this group were studied by the same in- 
vestigator. These 100 cases were collected 
over a two year period, from 1957 to 1959. 

The second group for comparison com- 
prised 100 non-hospitalized seminarians, all 
of whom expected to be ordained priests 
within four months of the time when they 
answered a questionnaire used to obtain the 
information to be reported here. The clergy 
group was composed of 57 diocesan and 43 
religious priests; the seminary group was 
equally divided between 50 students for the 
diocesan clergy and 50 students for a 
religious order. 

It should be clearly stated that neither 
the lay group nor the seminary group can 
qualify as strictly comparable to the clergy 
group with respect to all variables under 
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study. The original intent of this project 
was an intra-group study of the clergy pa- 
tients; the other two groups were added as 
bases for comparison only in regard to some 
of the variables under consideration. 


RESULTS 


Table 1 presents the status of the two 
hospitalized groups as to medical or volun- 
tary commitment. Voluntary admissions are 
seen to be more frequent among the clergy 
than among the lay group. The fact that 
clergy are under obedience makes it possible 
for them to be sent to the hospital with the 
instruction from their superiors to “stay 
there until the doctor discharges you.” Even 
in their illness they continue to respect their 
obligation of obedience. As a result only 16 
of the 100 had to be medically committed. 

Table 2, giving the familial socioeconomic 
level of subjects in the three groups, indi- 
cates a significant difference in socioeconomic 
background between clergy and lay patients. 
There .is a greater number of clergy with 
lower socioeconomic backgrounds than 
occurs among lay patients. One obvious 
factor involved in this difference is the ex- 
pense of a private as opposed to a state 
hospital. Laymen, who must usually pay 


TABLE 1 
Commitment Status 


| Voluntary 


Lay (N = 100) 64 


Clergy (N = 100) | 84 


S.E. D% = 6.01 
C.R. = 3.33 (.01 level) 


TABLE 2 
Socioeconomic Level 


Lower | Middle | Upper 


3% 


Clergy (N = 68) 
Laity (N = 84) 
Seminary (N = 100) 


74% 
44% | 45% | 11% 
22% | 66% | 12% 


Chi-square (clergy-lay) = 14.58 (.01 level) 
Chi-square (clergy-seminary) = 84.06 (.01 
level) 


23% 


TABLE 3 
Scholastic Achievement 


A B Cc 
student |student |student 


Clergy (N = 68) 
Laity (N = 63) 
Seminary (N = 100) 


48% 
13% 
21% 


Chi-square (clergy-lay) = 52.36 (.01 level) 
Chi-square (clergy-seminary) = 80.76 (.01 
level) 


367% 
57% 
8% 


for their own psychiatric treatment, would 
go to a state hospital much more quickly 
than the clergy, whose hospitalization is 
paid for by their diocese or religious order. 
The seminary group showed a significantly 
greater number of middle income back- 
grounds than did the clergy patient group. 
This may represent a national economic 
trend to an expanding middle class society; 
or it may represent a specific difference be- 
tween the two clerical groups, suggesting 
the possibility that the clergy from lower 
socioeconomic strata have a more difficult 
time adjusting to a vocation which places 
them in the middle or upper class of our 
society. 

Table 3 shows the reported scholastic 
level of the subjects in the three groups of 
patients. There is, as might be expected, a 
preponderance of clergy who were “A” 
students as compared to either the seminary 
or lay groups. 

Subsequent data were arranged according 
to three main areas of interest insofar as 
applicable to each of the three groups. The 
kind of information that was tabulated and 
evaluated is indicated by the following out- 
line. 

A. Family background 

1. Dominant parent 

2. Proximate parent 

3. (a) Psychiatric symptoms in parents 
(b) Alcoholism in father 

4. (a) Family constellation‘ 
(b) Family size* 

4 Data were judged not significant, and were 


eliminated from the following tables. Available o1 
request from authors. 
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B. Psychiatric history 
1. Problems in seminary 
2. Previous psychiatric treatment* 
3. Age of onset of major presenting psy- 
chiatric symptom 
4. Age of onset of major presenting psy- 
chiatric symptom in relation to time 
of ordination 
5. Duration of major presenting psy- 
chiatric symptom‘ 
6. Age at time of this hospitalization‘ 
C. Present hospitalization 
1. Patient’s reason for coming to hos- 
pital 
. Duration of hospital course 
. Improvement in hospital 
. Disposition on discharge 
. Diagnosis on discharge 

The clergy and the lay groups were 
subdivided according to the psychiatric 
symptom or group of symptoms which pre- 
cipitated their hospitalization. Such a sub- 
division seemed more valid and useful than 
one according to diagnoses. This procedure, 
at least, partially avoided the potential un- 
reliability of diagnostic categories (16). The 
patients seemed to fall quite naturally into 
nine groups, which are listed here. 

1. Aleohol—patients whose use of alcohol 
obviously deviated from chosen goals and 
created problems for them. 

2. Anxiety—patients who exhibited one 
or several of the following symptoms: 


or bo 


restlessness agitation 
nervousness tension 
uneasy with others insomnia 
crying speils unrelated fear 


3. Delusions and hallucinations—patients 
who characteristically had no complaints 
but for whom these symptoms had created 
problems. 

4. Depression—patients who exhibited 
one or several of the following symptoms: 
feeling of inertia | unusual job failure 
loss of interest severe fatigue 
excessive worrying exaggerated somatic 

complaints 
5. Drugs—patients whose use of drugs 
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TABLE 4 
Major Psychiatric Symptoms 


Clergy | Lay | Total 
Alcohol 32 10 42 
Anxiety 30 21 51 
Delusions-Hallucinations 7 21 28 
Depression 7 36 43 
Drugs 3 1 4 
Inadequacy 6 3 9 
Obsessive-Compulsive + 3 7 
Senility 1 3 4 
Sex 10 2 12 

Rho = .49 NSD 


obviously deviated from chosen goals and 
created problems for them. 

6. Inadequacy—patients who exhibited 
one or several of the following sympto us: 

feeling unstable excessive dependency 

feeling insecure lack of personality 
feeling left out severe authority 
problems 

7. Obsessive-compulsive — patients who 
exhibited one or several of the following 
symptoms: 

morbid scruples severe indecisiveness 

obsessive thinking compulsive behavior 

8. Senility—patients who exhibited the 
confusion, memory loss and disorientation 
of chronic brain disease. 

9. Sex—patients whose sexual behavior 
obviously deviated from chosen goals and 
created problems for them. 

Table 4 shows the distribution of clergy 
and lay patients according to the nine cate- 
gories defined above’. There is no signif- 
icant difference between the two groups. 

Table 5 compares the three groups with 
respect to the parent described as ‘‘dom- 
inant” in the family and the parent described 
as “closer” to the subject. The mother was 
reported to be the dominant figure in the 
home of 91 per cent of the clergy patients. 
This is a significantly higher figure than in 
either the lay or the seminary group. This 
maternal dominance may create some dis- 

5 Information in all subsequent tables has been 


compiled according to these nine subdivisions and 
is available from the authors. 
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tortion in the priestly role or in the relation- 
ship to authority figures, and act as a factor 
in psychiatric illness among the clergy. Bieri 
and Lobeck (1) have pointed out a back- 
ground of maternal dominance in men who 
have difficulty in accepting authority. 

Table 6 indicates the number of subjects 
who reported psychiatric illness in parents, 
based on such criteria as suicide, alcoholism, 
psychiatric treatment, extreme ‘‘nervous- 
ness,’”’ etc. Data on clergy and lay groups 
are included. It is seen that a significantly 
greater number of clergy patients had par- 
ents with psychiatric symptoms than did 
the lay patient group. The clergy more fre- 
quently had alcoholic fathers than did the 
lay or the seminary group. Eleven of the 32 
clergy with alcohol problems had alcoholic 
fathers. These data—and that of Table 5 
as well—suggest that the psychological im- 
portance and the psychic impact of parental 
figures is greater among the clergy than 


TABLE 5 
Parental Influence 


Clergy (N = 43) 
Lay (N = 49) 
Sem. (N = 76) 


1% 
69% 
57% 


(N = 49) 
(N = 54) 
(N = 76) 


Dominant Parent 


S.E. D% = 7.93 

C.R. = 2.78 (.01 
level) 

S.E. D% = 7.11 

C.R. = 4.79 (.01 
level) 


Clergy-Lay S.E. D% = 7.45 


C.R. = 1.62 


S.E. D% = 6.82 
C.R. = 1.91 


Clergy-Semi- 
nary 


TABLE 6 
Psychiatric Symptoms in Parents 


Symptoms 


Symptoms 
Absent 


86% 
38% 


14% 
62% 


Clergy (N = 42) 
Lay (N = 78) 


S.E. D&% = 7.71 
C.R. = 6.23 (.01 level) 


among a comparable non-clergy patient 
group. Moore and Sullivan might say that 
the parataxic distortion created by parental 
figures remains more effective in the clergy 
group. This seems a reasonable conclusion, 
because these early meaningful relationships 
are not as easily displaced or modified as in 
the non-clergy group. Laymen have new, 
deep and close interpersonal relationships 
with associates in love affairs and courtship, 
in marriage, and with their own children. 
These interpersonal experiences tend to 
modify and frequently to mollify their earlier 
experiences with parents so that the effect 
of parental influence is diminished. Walters 
(23) found a high percentage of alcoholic 
fathers in the group of alcoholics he studied; 
even more important, he found the in- 
clination to drink more precocious in those 
from very religious homes. 

Table 7 presents the number of clergy 
who experienced serious emotional problems 
in the seminary. These problems included 
severe and continued doubts about their 
vocation, advice from authorities to leave, 
sexual maladjustments, gross problems with 
authority, morbid scruples, severe anxiety 
attacks, and acute emotional illnesses. Only 
40 histories provided sufficient information 
to allow a rating; of these, 31 or 77 percent 
gave a positive response. The table also 
reports the major presenting psychiatric 
symptoms. The high incidence of positive 
responses suggests a greater need for more 
careful screening of candidates for the clergy, 
as is now being done in many areas (15), and 
for more careful attention to the emotional 
growth and health of seminarians on the 
part of seminary faculties. 

The ages of onset of major presenting 
psychiatric symptoms is significantly dif- 
ferent for the clergy and lay groups, as shown 
in Table 8. The clergy group is seen to have 
had an earlier onset. The greater stress of 
seminary life at an early age and the stress 
of clerical responsibilities when still quite 
young may be factors in accounting for this 
difference. Another factor to be considered 


| 
is 
1 inv 
as 
the 
psy 
of 
one 
pro 
ord 
liar 
: of 
enc 
ons 
shi 
| sex 
cas 
fun 
pre 
1 rep 
4 (25 
i of 1 
31%) 24%|76% 
37% 25%|75% to 
Closer Parent 15 
ent: 
1 | eith 
q felt 
| | tud 
creé 
tud 
q typ 
q this 
hos 


MENTAL ILLNESS IN CLERGY 


is the difference in diagnoses between the 
two groups. There were 25 affective and 
involutional psychoses among the lay group 
as opposed to seven among the clergy, and 
these illnesses typically have a late onset. 

The time of onset of major presenting 
psychiatric symptoms in relation to time 
of ordination, is presented in Table 9. Here 
one may note that none of the alcoholic 
problems were reported present prior to 
ordination. In 67 alcoholics studied by Wil- 
liams (24), 64 began drinking before the age 
of 25. Certainly the rather sheltered sem- 
inary life would tend to keep any such tend- 
ency in check until after ordination. The 
onset of symptoms has no apparent relation- 
ship to time of ordination. Problems in the 
sexual sphere were present in nine of 10 
cases prior to ordination, suggesting that 
neither the vow of celibacy nor the priestly 
function created this psychic conflict. It was 
present prior to ordination and probably 
represents a psycho-sexual fixation rather 
than a regressive phenomenon. Woodward 
(25) reported on 113 cases of homosexuality, 
of which 38 per cent had begun before the 
age of 15. 

One of the important problems of treat- 
ment of clergy patients is indicated in Table 
10. Seventy-two of the lay patients came 
to the hospital for the express purpose of 
getting psychiatric treatment, whereas only 
15 of the clergy reported this motive. Sev- 
enty-seven of the clergy were in the hospital 
either for symptomatic relief or because they 
felt that they were forced to come by their 
superiors. The problems which such atti- 
tudes, and particularly the latter, may 
create for therapy are obvious. These atti- 
tudes may be a reflection of a more general 
feeling among some clergymen who regard 
psychiatry with suspicion and doubt. The 
type of preparation for hospitalization is also 
an important factor. A referring physician 
usually tries to help the patient approach 
this situation as beneficial. In many clergy 
referrals, although a physician arranges the 
hospitalization, the interpretation of it to 


TABLE 7 
Emotional Problems in Seminary 


r |Number with| % Positive 
Responding | Problems Responses 


Alcohol 7 
Anxiety 12 

9 
12 


40 


TABLE 8 
Onset of Psychiatric Symptoms 


Age | Over 
32-52 | Age 52 


Before 
| 


Clergy (N = 97) 19 42 
Lay (N = 100) 7 35 


Chi-square = 11.76 (.01 level) 


TABLE 9 
Symptoms Related to Ordination Time 


Prior to|0-5 yrs. 11-20 
ordina-| after 
i ordin. ad 


TABLE 10 
Acceptance of Hospitalization 


Treat- 
ment 


Clergy (N = 100) 15 
Lay (N = 100) 72 


Chi-square = 100.45 (.01 level) 


the patient comes directly from religious 
superiors, who may already have lost con- 
siderable objectivity in the case and be quite 
personally annoyed by the symptomatic be- 
havior of the patient. As a result the pro- 
cedure may be perceived as essentially 
punitive. 

Further evidence of the poor therapeutic 
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motivation of the clergy is suggested in 
Table 11, which presents duration data. The 
duration of hospitalization for the clergy is 
significantly greater than it is for the lay 
group. Several factors besides poor motiva- 
tion may be involved. The clergy patients, 
for example, do not have to meet the eco- 
nomic demands of their own hospitalization. 
It is also possible that the staff physicians 
may —consciously or unconsciously — be 
more exacting in recommending discharge 
for their clergy patients, as a function of 
the doctors’ feelings about the importance 
and the obligation of the priestly office. The 
greater proportion of personality disorders 
among the clergy, as shown in Table 14, 
would also lengthen the period of their 
hospitalization. 

Table 12 indicates that a significantly 
greater number of lay patients were dis- 
charged as improved than were the clergv 
The observations made above may again 
apply here. Poorer motivation, greater num- 
ber of personality disorders, higher stand- 
ards by the hospital staff in evaluating the 
clergy, may all be factors contributing to 
this difference. 

Table 13 reports the disposition of pa- 
tients at time of discharge. A greater number 
of lay patients returned to the same job 
than did clergy patients, a third of whom 
obtained a change of duty. This may reflect 
a greater facility and flexibility in assigning 
clergy. Laymen do not so easily move from 
job to job or town to town. Another possible 
influence is that superiors may feel that a 
priest’s status is somewhat jeopardized by 
his illness; therefore they prefer to transfer 
him to another parish or another duty. The 


TABLE 11 
Duration of Hospitalization 
Less 
Clergy (N = 100) 19 48 22 ll 
Lay (N = 100) 43 51 6 0 


Chi-square = 64.56 (.01 level) 
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TABLE 12 
Improvement at Discharge 


Improved | Unimproved 


Clergy (N = 100) 61 39 
Lay (N = 100) 81 19 


S.E. D% = 6.21 
C.R. = 3.22 (.01 level) 


TABLE 13 
Disposition at Discharge 


Trans- 
fer to 
other 
hosp. 


Same |C 


hange 
Duty |of Duty Died 


Clergy (N = 77) 


47% | 34% 
Lay (N = 75) 


76% | 11% 
Chi-square = 28.51 (.01 level) 


18% 
13% 


1% 
0% 


numbers returning to some gainful duty are 
approximately the same for the two groups. 

The data of the last several tables seem 
to point to one salient fact. Whatever factors 
may be involved in the difference between 
the clergy and lay groups, it is clear that 
clergy patients have more difficulty with 
psychiatric hospitalization than do lay pa- 
tients. The clergy have more negative at- 
titudes about their hospitalization; they re- 
quire longer periods of confinement; they 
show less improvement at time of discharge; 
and they are less able to return to their 
previous duties. 

Table 14 reveals a significant difference 
between the discharge diagnoses of the 
clergy and the lay groups. There is a greater 
number of psychotic and psychoneurotic 
depressive reactions among the lay group, 
and a greater number of sociopathic per- 
sonality disturbances among the clergy 
group. The much greater number of de- 
pressive reactions among the lay group lends 
itseif to some speculation. Many of these 
depressions in lay patients were precipitated 
by a loss of employment (or threat of such 
loss), or by financial or business failure (or 
threat of such failure). Evidence in the study 
of Malzberg (12), supports this observation. 
Such dire events are not a vocational hazard 
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TABLE 14 
Discharge Diagnoses 


Psy- Psy- |Person- 


h -| ali 
bean choses | ality 
Clergy (N = 99) 6 26 21 46 
Lay (N = 100) 7 40 27 26 


Chi-square = 21.89 (.01 level) 


to the Catholic clergyman. He may face 
retirement but usually is not forced into it, 
as many lay people are. The clergyman nor- 
mally does not lose the security of his funda- 
mental position. He may fail at a post and 
be removed, but he continues to function as 
a priest. Whether or not his spiritual orien- 
tation and values combine to an asset in 
warding off depression is moot. The relation- 
ship of religion to psychodynamics has been 
studied by Eichler and Lertzman (3). 

The 15 sociopaths among the clergy group 
are rather striking. Seminary training and 
the clerical life lend themselves easily to a 
lack of duration and depth in interpersonal 
relationships. For many the “spirit of de- 
tachment” becomes synonymous with “fugi- 
tive, fleeting, involvement with other peo- 
ple,” words which Sullivan used so aptly 
to describe the sociopath. Sociopaths are 
perhaps attracted to the challenge of the 
clerical life, since they need to prove them- 
selves. They are perhaps more comfortable 
in the impersonal relationships of seminary 
life, in their need to keep a distance between 
themselves and others. Forty-six of the 
clergy were diagnosed as personality dis- 
orders, suggesting the presence of life-long 
patterns of maladjustment. These patterns 
of maladjustment must, therefore, in most 
cases have preceded the clerical state. 


SUMMARY 


Case histories of one hundred Catholic 
priests consecutively discharged from a 
orivate psychiatric hospital have been stud- 
‘ed in detail for factors common to this par- 
‘icular group and for factors differentiating 


sub-groups. Partial comparisons were made 
with a group of one hundred male patients 
discharged from the same hospital and one 
hundred Catholic seminarians approaching 
ordination. 


Diagnoses, major symptomatology, and 
age of onset of illness differed considerably 
between the two patient groups, as did the 
socioeconomic background, school achieve- 
ment, and parental influence. The clergy 
patients had notably greater difficulty ac- 
cepting hospitalization and treatment than 
did the lay group. A large percentage of the 
clergy reported psychiatric problems prior 
to ordination. 


Limitations of space have not allowed the 
presentation of a considerable amount of 
additional information on the clergy group: 
these data will be examined in a later publi- 
cation. 
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As part of a wider program to investigate 
:bnormal serological reactions shown by pa- 
‘ients with various psychoses, we have per- 
formed FII latex and nucleoprotein latex 
agglutination tests on serum from psychotic 
patients in Napa State Hospital. These tests 
are used clinically in the diagnosis of rheu- 
matoid arthritis and systemic lupus ery- 
thematosus respectively. They depend upon 
the presence of an abnormal globulin in the 
serum in those diseases. 

Sera from psychotic patients were drawn 
under aseptic conditions and stored at — 15° 
C. Control sera (blood bank donors including 
72 persons in Alcatraz Federal Prison) were 
obtained from the Irwin Memorial Blood 
Bank. A slide test? was used to screen the 
sera for their ability to agglutinate gamma 
globulin coated latex particles; sera showing 
a suspicious degree of agglutination in that 
test were subjected to the standard tube 
dilution FII latex agglutination test (6). 
Agglutination was graded + to ++++4. 
Only agglutination of grade + or more in a 
titer of over 1:20 was considered positive; 
however, we have noted that many sera 
from psychotic patients persistently caused 
+ agglutination in several tubes whereas 
this was never found in sera from normal 
persons. Of 524 sera from psychotic patients, 
40 (7.6 per cent) gave positive FII titers 

1 This work is part of a project supported by the 
California State Department of Mental Hygiene. 
I am also indebted to Dr. Enoch Callaway, III, 
Director of Research at Langley Porter Neuro- 
psychiatric Institute, for his encouragement and 
advice, and to John Koch, B.S., for technical help. 

2 The Langley Porter Neuropsychiatric Institute 
and the Department of Psychiatry, University of 


California Medical Center, San Francisco, Cali- 
fornia. 


3 Supplied by Hyland Laboratories, Los Angeles, 
California. 
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BRIEF COMMUNICATION 


SERUM PROTEIN ABNORMALITIES IN PSYCHOSIS: 
A PRELIMINARY REPORT! 


W. J. FESSEL, M.R.C.P.? 


ranging from 1:40 to 1:5620. Most titers 
were in the range of 1:320 to 1:1280. Of 
317 control sera only 4 (1.3 per cent) were 
positive. The difference in positive tests 
shown by patients and controls is statisti- 
cally significant (p < 0.05)‘. Five of the 40 
patients with positive FII tests have clinical 
evidence of connective tissue disease (prob- 
able or possible rheumatoid arthritis (3), 
Marfan’s Syndrome (1) and rheumatic heart 
disease (1)). 

Filter paper electrophoresis of the 40 FII 
positive sera showed abnormal globulin pat- 
terns in 37. These abnormalities were var- 
ious. There were found, in a number of sera, 
abnormalities in the alpha globulins, split- 
ting of the beta globulin band and a definite 
hypergammaglobulinemia. These abnor- 
malities were, however, also present in the 
sera of psychotic patients having negative 
latex agglutination tests. They were not 
present in the normal sera investigated by 
filter paper electrophoresis. These surprising 
findings are being further investigated and 
extended. 

To exclude liver damage as a cause of the 
abnormal serum protein, we made serum 
glutamic oxalacetic transaminase estima- 
tions® on the FII positive sera. The serum 
transaminase level is a sensitive measure of 
liver cell injury, and is not positive in rheu- 
matoid arthritis or systemic lupus (7). Al- 
though six of our patients had a history of 
alcoholism only three sera showed elevations 
from the normal range and none of the three 
was from a patient who is a known alcoholic. 


4TI am indebted to Mr. 8. Autumn for statistical 
calculations. 

5 American Rheumatism Association Criteria. 

®Method of Sigma Chemical Company, St. 
Louis, Missouri. 


Nortal liver function tests do not eliminate 
ithe possibility of a damaged liver and fur- 
ther studies of this are being made. Unfor- 
tunately, serum transaminase levels may be 
raised in brain disease (3) and most other 
liver function tests may be strongly positive 
in rheumatoid arthritis and systemic lupus 
despite histologically normal liver (5). 

We considered the possibility of an arti- 
fact resulting from long confinement and 
from the general living conditions in a mental 
hospital. This point has been stressed by 
Kety (4). We have tested the serum from 72 
prisoners in Alcatraz Federal Prison: only 
one was FII positive. Also, none of the sera 
from 41 patients in hospitals for feeble- 
minded were positive. These results would 
seem to argue against chronic confinement 
or chronic malnutrition as an explanation. 

Nucleoprotein latex agglutination tests 
were made on 724 sera from psychotic pa- 
tients by the method described in a prior 
article (1). Of these 724 sera there were 9 
(1.2 per cent) with positive nucleoprotein 
latex agglutination tests compared with none 
of 175 sera from blood bank donors. Five of 
the nine patients with positive nucleoprotein 
latex agglutination tests have clinical evi- 
dence supporting a diagnosis of systemic 
lupus erythematosus or other connective 
tissue disease. There was no overlap between 
FIT latex positive and nucleoprotein latex 
positive sera. 

Thus, a small percentage of psychotic 
patients have clinical connective tissue dis- 
ease, whereas a much larger number have 
serological evidence, as measured by FII 
latex and nucleoprotein latex tests, support- 
ing that diagnosis. Although no estimate is 
available of the incidence of such disease in 
the general population, the mean incidence 
of psychosis in systemic lupus is as high as 
22 per cent (2). 


W. J. FESSEL 


Since both systemic lupus erythematosus 
and rheumatoid arthritis are currently con- 
sidered to be autoimmune diseases, it is 
possible that the psychosis in patients whosc 
sera show positive FII or nucleoprotein latex 
agglutination tests is a result of an auto- 
immune response to a constituent of brain. 
To test this possibility we used a micro- 
modification of the Ouchterlony technique 
to examine these sera for their ability to 
react with a calf brain extract. Only one oi 
310 sera (including those causing latex ag- 
glutination) from psychotic patients caused 
a precipitin reaction; whereas this reaction 
was produced by two of 41 sera from pa- 
tients having either Schilder’s disease or 
postencephalitic mental deterioration. Since 
the sera causing a precipitin reaction with 
the brain extract were FII negative it is 
unlikely that positive FII tests reflect an 
autoimmune response against a brain con- 
stituent, but we are repeating the tests using 
a human brain extract. 
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BRIEF COMMUNICATION 
A CONTRIBUTION TO THE ANALYSIS OF DEJA VU 


JEROME M. SCHNECK, M.D.1 


Episodes of déja vu are experienced by 
normal people and have been seen in psy- 
choses, neuroses and epilepsy. At times, 
fatigue and intoxications may predispose to 
its occurrence. In general it has been ac- 
counted for on the basis of associations be- 
tween current situations and past happen- 
ings. The forgotten elements are assumed, 
however, to involve psychological conflict 
and to have been repressed. Sometimes déja 
vu is said to take place especially in young 
people with daydreaming tendencies (6). 


PSYCHOANALYTIC LITERATURE 


In 1913 Freud (3) published ‘“‘Fausse Re- 
connaissance (Déja Raconté) in Psycho- 
Analytic Treatment.” In it he reviewed 
opinions about déjd vu. His article is readily 
available; details will not be repeated. It is 
pertinent to note that he mentioned his 
agreement with the view, offered by Grasset 
in 1904, that déjd vu implies an earlier un- 
conscious perception making its way into 
consciousness as a result of a current, sim- 
ilar impression. He tells of this explanation 
made in 1907 as his own, without the knowl- 
edge of Grasset’s earlier contribution (La 
sensation du déja vu). In 1936 he mentioned 
déja vu as a counterpart of depersonalization 
and derealization in that an attempt is made 
to accept something as belonging to the ego 
instead of furthering its exclusion (4). I 
wonder whether it would be more correct to 
say that déja vu reflects only in part an at- 
tempt at acceptance, but more accurately 
the ambivalence associated with recognizing 
an area of conflict that lies at the core of 
tle phenomenon. 

Fenichel (2) says that repression has been 
eompleted in déja vu, the ego does not want 


1 Department of Psychiatry, State University of 


to be reminded of the repressed material, 
and the feeling of déjd vu is the result of 
being reminded contrary to its will. It is 
doubtful that this is sufficiently explicit, 
and an attitude of ambivalence seems to be 
the more likely ingredient. 

Marcovitz (5) stressed the idea that déja 
vu reflects the desire for a second chance. 
The wish implies “I will do better next 
time.” He notes that Ferenczi linked déja vu 
phenomena to recent or distant dreams, and 
feels that the relation to dreams or uncon- 
scious fantasies as mentioned by Freud and 
Ferenczi does not offer a specific character- 
istic such as he proposes. ‘The wish is for 
a repetition, for a second chance, so that the 
outcome may more closely correspond to a 
wish.” 

More recently, Arlow (1) supplied a case 
and discussed the phenomenon in detail, 
with many additional references to the lit- 
erature. A variety of claims and speculations 
emerged. Perhaps there is a tendency to try 
to account for all such occurrences with one 
encompassing explanation instead of allow- 
ing for variations in psychodynamics despite 
some similarities. 


CASE REPORT 


A 38 year old homosexual artist had déja 
vu experiences dating back to childhood. In 
his analysis he recalled the first at age 
eleven. He was very angry with his mother, 
extremely anxious, and felt he wanted to 
die. In a tantrum he destroyed some prized 
possessions and as an adult he interpreted 
this as a probable symbolic substitute for 
suicide. The déjd vu occurred then and inter- 
mittently thereafter. 

The usual pattern of the déjd vu involved 
the patient in a social setting with one or 


New York College of Medicine, New York, N. Y. more people in “intimate” conversation. An 
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aura would come over him of having lived 
through this before. The special attribute in 
the feeling that he had previously heard 
what was being said and experienced what 
was then occurring lay in the impression of 
some connection with previous dreams. This 
did not imply for him at the time a link with 
a special dream or with dreams of specific 
content. The chief ingredient of the déjd vu 
was an element of anxiety and the uncom- 
fortable feeling that ‘‘something awful was 
going to happen.” This feeling related to 
the current setting and the vague idea that 
there was something similar in past dreams 
the content of which he could not remember. 

In an attempt to understand some fea- 
tures of the déja vu episodes, an examination 
of his dreams seemed enlightening. A fre- 
quent and disturbing type of dream would 
find the patient having to accomplish some- 
thing, yet unable to do so. This followed 
the familiar pattern of wanting to get some- 
place and being unable, wishing to obtain 
something but failing, and similar problems. 
The theme seems to resemble common 
dreams of examination anxiety and the miss- 
ing of trains. The patient’s dreams entailed 
much feeling of frustration. 

Of special note was dream content involv- 
ing his wanting food yet being unable to 
obtain it. The patient complained of much 
gastrointestinal discomfort with nausea, 
retching, anorexia, and difficulty in retain- 
ing most foods, liquid and solid. 

Apparently the dreams of greatest sig- 
nificance were of acutely delineated castra- 
tion. The pattern involved a homosexual or 
heterosexual situation (the patient claimed 
to have had some heterosexual relation- 
ships). In the dreams he would wish strongly 
for erections of “immense proportions.” His 
penis would increase in size. Then it would 
break, become completely detached from 
his body, leaving him mutilated. He would 
experience nightmarish anxiety. 


DISCUSSION 


Of these repetitive dream patterns it 
would seem that the last was basically in- 
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volved in the underlying associative fantasy 
during déjd vu episodes. (“Something awful 
was going to happen.’’) The basic them: 
was castration anxiety which undoubtedl, 
had a more general corrosive influence on 
him. The additional aforementioned dream 
patterns clearly reflected his problems too. 
He was aware of persistent unresolved hos- 
tility toward his mother. His gastrointes- 
tinal difficulties required hospitalization. His 
sexual problems were quite evident. He was 
alcoholic and had become habituated to 
paraldehyde. He was severely blocked in his 
creative efforts and plagued with chronic, 
pervasive anxiety. 

The patient’s castration fears were so 
intense as to break through the protective 
webs of dream distortion. Mechanisms of 
defense failed to ward off unconscious pres- 
sure erupting pointedly in the waking ex- 


periences of “intimate conversations” (the’ 


patient’s description) with their sexual im- 
plications. The ingredients of these personal 
contacts triggered anxiety linked to the un- 
conscious conflicts reflected in his dreams 
of castration. The déja@ vu may be in part 
the dream substitute, accounting for the 
feeling of some connection with previous 
nocturnal dreams. He experienced anxiety 
and dread of what was going to happen. 
Indeed, in his dreams something terrible did 
happen. 

The case data are consistent with the 
theme mentioned by Freud of an earlier 
perception making its way into conscious- 
ness. The presence of a current, similar im- 
pression in this instance is inferred. The 
suggestion of an attempt in déjd vu to accept 
something as belonging to the ego may fit 
in with the facts. More pertinent here may 
be the qualification stated earlier. There is 
a reflection of ambivalence associated with 
recognizing the area of conflict (surrounding 
the theme of castration in this case) that 
lies at the core of the phenomenon. 

The unpleasant feeling in this patient’s 
déja vu episodes is consistent with Feniche!’s 
idea that the ego does not want to be re- 
minded of the repressed material. However, 
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repression is evidently not as complete as he 
implies nor does his view actually explain 
the phenomenon itself. 

The implication of a second chance to 
achieve a better outcome is questionable in 
this case unless one believes it pertains to 
attempts to master the underlying anxiety. 
The latter view seems to hold true on oc- 
casions for an explanation of repetitive 
dreams. Indeed the castration dreams, as 
well as the others that have been mentioned 
here, were repetitive in this patient. Some 
may choose to see the repetition in the 
dreams and in the déja vu episodes as funda- 
mentally masochistic. 

Regardless of differences of opinion about 
psychodynamics in general and the implica- 
tions of déjd vu, the case presented here 
highlights the link not to one preceding 


dream, but to repetitive dreams of special 
content. The content involves severe cas- 
tration anxiety clearly evident in these 
dreams and reflected in the patient’s symp- 
toms and general personality disturbance. 
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PiaGeT, JEAN, WITH INHELDER, BARBEL 
AND SZEMINSKA, ALiINA. The Child’s 
Conception of Geometry. Basic Books, 
New York, 1960. vii + 411 pp. $7.50 

Jean Piaget and his co-workers have given 
to the field of child psychology some twenty- 
four separate volumes—an unofficial count 

—dealing with almost as many different 

aspects of cognitive development. These 

include works on the development of moral 
judgment; play, dreams, and imitation; 
intelligence; language and thought; and on 
children’s conceptions of the world, reality, 
space, quantity, physical causality, time, 


movement and logical operations. These — 


volumes constitute a veritable encyclopedia 
of intellectual growth, an undertaking of 
truly heroic proportions. 

The present volume, dealing with the de- 
velopment of “Euclidean thought” is not a 
new work. It was first published twelve years 
ago in Paris by the Bibliothéque de Philo- 
sophie Contemporaine, Presses Universi- 
taires de France, under the title La Géométrie 
Spontanée de L’enfant. (Basic Books does 
not mention the earlier publication.) A few 
up-dated references in footnote form have 
been added to this translation. 

The organization of the book reflects the 
senior author’s considerable experience in 
planning a comprehensive program for nor- 
mative study and in reporting on it. Each 
chapter represents a separate investigation, 
presenting, first, a theoretical analysis of the 
problem, e.g., subdividing a straight line; 
second, a description of one or more em- 
pirical demonstrations; next, examples of 
children’s responses; and finally, a discus- 
sion of the demonstration apropos Piaget’s 
theoretical position. The separate chapters 
are arranged according to developmental 
level and are grouped into three sections. 
Integration and transition for the sections 
are provided by an introductory and a con- 
cluding chapter. 
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So much for matters of form and style 
What about the theory and demonstrations 
themselves? Piaget’s approach to both is 
different from most current American ap- 
proaches to psychological research, and 
these differences warrant some examination 
and comment. 

Piaget’s descriptive classification of cog- 
nitive development or, as he calls it, the 
“theory of genetic epistemology,” has been 
presented on a more abstract and inclusive 
scale in other publications. (See, for example, 
Titroduction L’épistémologie Génétique. 
Presses Universitaires de France, Paris, 
1950.) In the present work, it is naturally 
limited to “metrical” aspects of cognition. 
But in both the general and particular cases, 
the theory of genetic epistemology is out- 
standing in two respects, both having to do 
with its derivation. First, it is a theory that 
to all appearances has not been influenced 
in any respect by either the theories or re- 
search of other developmental psychologists. 
Against a background of other psychological 
theories, it stands out as an excellent ex- 
ample of originality—or isolation, according 
to one’s point of view on such matters. This 
will be mentioned again later in its reciprocal 
form, the influence of Piaget’s genetic epis- 
temology on the theories of other workers. 

A second unusual aspect in its ancestry is 
that this theory is a logically derived one, 
not the conceptual distillation of large quan- 
tities of research data (either Piaget’s or 
anyone else’s). Not even the wild flowers of 
clinical evidence intrude into this cerebral 
terrain. The theory is all logic and reason. 
Some idea of this can be had from an ex- 
ample, as in this theoretical statement re- 
garding the child’s concept of position: “To 
measure is to take out of a whole one ele- 
ment, taken as a unit, and to transpose this 
unit on the remainder of a whole; measure- 
ment is therefore a synthesis of sub-division 
and change of position”’ (p. 3). 
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What kind of methodology accompanies 
he theoretical presentation? It consists of 
he same sorts of ingeniously devised, so- 
phisticatedly simple demonstrations that 
lave been a Piaget trade-mark for the last 
»0 years. To illustrate, here is the descrip- 
tion of the basic task from the chapter 
“Subdividing a straight line.” 
Two straight lines A; C; and Ae Ce (or Ae 
Dz if the second line is longer than the first) 
are represented by lengths of string attached 
to nails. A bead is threaded to each and placed 
at A, and Az, that is, at the beginning of both 
lines. The child is told: ‘‘The bead is a tram 
travelling along its track. My tram is going 
this far (moving the first bead from A, to B)). 
I want you to make your bead do a journey 
which is just as long as mine, one the same 
length, ete. Now you see I’m doing this jour- 
ney (A; B:), how far will have I to go on your 


track (Az C2) to do a journey the same 
length?” (p. 129) 


The examiner then asks other questions, 
each of which is contingent upon the child’s 
preceding response. 

As the senior author himself has described 
his method, it lies somewhere between ob- 
servation on the one hand, and standardized 
procedures of test administration on the 
other. His term for it is the “method of 
clinical examination’’; it is the same method, 
he has explained, as psychiatrists use in 
making a diagnosis. It is, in essence, a par- 
tially structured play interview with aslightly 
standardized administration. (An idea of the 
“looseness” of standardization can be had by 
turning to the response examples for any one 
demonstration and reading only the exam- 
iner’s statements.) When used in the lab- 
oratory rather than for diagnosis, the method 
of clinical examination turns empirical work 
into what is more accurately described, on a 
generic level, as a “demonstration” than it 
is as “research,” a term that has been limited 
traditionally to use of the scientific method. 

The relation between theory and demon- 
stration is another unusual facet of these 
investigations. Earlier, the point was made 
that Piaget’s theory has remained unin- 
fluenced by other psychologists’ research. It 
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seems equally true, though less obvious, that 
Piaget’s theory has likewise been uninflu- 
enced by his own empirical work. The role 
assigned to demonstrations in Piaget’s theo- 
retical world is reminiscent of the Georg 
Kaiser lines, ‘I am a poor relative and have 
no life of my own,” for every demonstration 
is relegated to the same position of minor 
importance and maximum predictability. 
The only real data that the demonstration is 
allowed to contribute are the number of de- 
velopmental levels—the developmental lev- 
els themselves, but not their number, having 
been specified by the theory. Otherwise, each 
demonstration functions to illustrate, to 
humanize, to persuade on behalf of the 
theory. But it does not test any part of the 
theory. It is kept at a respectful distance 
from the theory, allowing it to re-emerge 
inviolate and unprofaned by any need for 
experimentally-imposed modification. In this 
way, each chapter ends essentially as it 
began: the opening theoretical exposition is 
restated at the end, its content unchanged 
except for the age-level specifications. 

What is the importance of The Child’s 
Conception of Geometry? First, what does it 
yield in the way of current potential prac- 
tical applications? And second, what does it 
contribute to other theories? 

The authors take up the first issue in the 
second paragraph of their preface. They 
write that their volume will be of interest to 
educators, and end the paragraph by stating 
that, “It is not difficult to see how the facts 
brought to light in the present study of the 
psychogenesis of metrical notions may some 
day be given a practical application in 
teaching” (p. vii). This first reference to 
practical applicability is also the last in the 
book. The teacher is on his own for all 408 
pages of text. 

Unfortunately, the authors’ lighthearted 
confidence in the ability of their readers, 
teachers or otherwise, to bridge the long 
gap between laboratory and life, is hardly 
warranted. It is difficult to see how these 
facts may be given a practical application in 
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teaching; in fact, it is impossible. In the first 
place, the geometrical content of these in- 
vestigations is quite outside the scope of the 
elementary education curriculum—at least 
American elementary education. First grade 
teachers are not faced with the problem of 
teaching six-year-olds how to measure an 
angle or how to double an area or how to 
determine a point in either two or three- 
dimensional space. And how many curricu- 
lum supervisors will ever seriously consider 
adding geometry at any elementary school 
level? There are simply too many things for 
young children to learn that are held by edu- 
cators to be more important than geometry. 
The second reason that The Child’s Con- 
ception of Geometry yields nothing of prac- 
tical value for teachers is that Piaget’s 
method of clinical examination bears no 
relation whatsoever to teaching methods. 
Teachers do not interview students, they 
teach them; and if the research worker 
really wishes to generalize to the training 
process of the classroom, he must use the 
appropriate methodological counterpart in 
his laboratory—the experimental method. 
These comments are meant only as a 
denial that the book has any practical value, 
and not as a condemnation of the authors for 
failing to provide it (except for the minor 
point that it isn’t really cricket to make 
airy claims for applicability without docu- 
menting them). Certainly there is nothing to 
compel the academically employed psycholo- 
gist to manufacture salable research prod- 
ucts, and in fact, there are all sorts of cogent 
reasons that psychologists can muster in 
support of a research policy of ignoring 
practical issues. Still, there is this to con- 
sider: there is not much point in doing re- 
search at all unless it promises to achieve 
some value in some respect—by contributing 
to theory, to general experimental method- 
ology, or to practice. To shoot for all three 
goals is the most obvious way of maximizing 
potential value—or, to think of it in another 
way, of minimizing the probability that 
one’s research may be consigned to oblivion. 


Turning to the second question, what con- 
tributions do these investigations make tc 
other theories? The answer to this goes back 
to earlier comments about the unique lifc 
history of genetic epistemology. Other the- 
ories are born, make a public debut, anc 
promptly lose their virginity; they absorl, 
criticism from other theorists; they chang: 
as experimental evidence demands; and they 
lend a few original or demonstrably valid 
points to other theories. But Piaget does not 
borrow from others, nor does he try to sell 
his own theory. Just as in the matter of 
practical application, he leaves this to the 
reader. Perhaps it is partly for this reason 
that other developmental theories seem not 
to have been influenced by Piaget’s. The 
theory of genetic epistemology appears 
neither to contradict nor support others, 
but rather to stand apart—the nature of 
its relation with the family of develop- 
mental theories ambiguous and unclear. 

Returning to the empirical part of the 
investigations, there is still one important 
matter for comment, and that concerns the 
authors’ failure to describe their work fully, 
to provide essential information about sub- 
jects, procedures, and results. The matter of 
basic requirements in reporting research is 
not often a source of great concern in the 
United States, where most psychological re- 
search is published in journals; if the author 
himself leaves some descriptive gaps in the 
“Method” section of his article, they are 
generally called to his attention by the 
journal editor—as a condition of publication. 
These publication requirements are not 
maintained because of musty tradition, but 
in order to safeguard scientific objectivity, 
to ensure replicability, and simply in order 
that other scientists may judge for them- 
selves the value they are willing to place on 
the study, i.e., the degree of generalization 
it merits, and the degree to which the au- 
thor’s conclusions are, indeed, supported ly 
the adequacy of his sampling, his design, his 
procedure and his analysis of results. 
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Too many essential items of information 
are omitted from The Child’s Conception of 
Geometry. Here are some of them. 

Subjects: What number of subjects was 
used in each demonstration? Their ages? 
sex? What was their standing in regard to 
those variables having a high probability of 
affecting the results? For example, intelli- 
gence? Academic background and achieve- 
ment? Previous laboratory experience? J.e., 
were the same subjects used in more than 
one demonstration? 

Procedure: What were the criteria by 
which subjects’ responses were categorized 
as belonging to one developmental stage 
rather than to another? Was any attempt 
made to ensure, or even to assess, the re- 
liability of this categorization? For example, 
were there at least two judges? Did they 
work independently, if not disinterestedly? 
To what extent did their judgments agree? 

Results: The question here is simply and 
all-inclusively, what were the results? There 
are no inferential statistics; there are no 
descriptive statistics; worst of all, even the 
data are missing. There are case study illus- 
trations, but in a presumably scientific work, 
these are not allowable replacements for a 
general statement of results. Likewise, the 
words ‘‘younger” and “older” are quite in- 
adequate substitutes for numerical ages, 
particularly when age level is the one and 
only concern of this study. 

What do the authors conclude from their 
unpublished results? Here, without further 
comment, is their own summary. 


The whole of this volume has been con- 
cerned with Euclidean notions and with meas- 
urement....We may distinguish three 
levels of achievement in the construction of 
Euclidean space. The first level is represented 
by the qualitative operations involved in var- 
ious kinds of conservation ...: conserva- 
tion of distance and of length, of area and 
interior volume, and conservation of con- 
gruences in the process of transitive com- 
parisons, etc. The second level might be called 
the achievement of simple metrical opera- 
tions . . . : the measurement of length of one, 
two or three dimensions, the construction of 
metric coordinate systems, and a first begin- 


ning in the measurement of angles and areas. 
The final level is reached when areas and vol- 
umes are calculated . . ., [this] being the level 
of formal operations. Only now do we find 
mathematical multiplication being used to 
coordinate the results of logical multiplication 
and simple measurement and only at [the last 
stage] is there conservation of volume relative 
to the surrounding spatial medium (p. 389). 


Yvonne Brackbill 


THomas VERNER (Carthusian). 
Heroic Sanctity and Insanity: An Intro- 
duction to the Spiritual Life and Mental 
Hygiene. Grune and Stratton, New 
York, 1959. x + 243 pp. $5.00 

“If one who is a stranger to Christian 
thought reads these pages,’ states the 
author, “he will find it difficult to realize the 

fullness of their impact.” This book, by a 

Roman Catholic priest who is also a dis- 

tinguished psychiatrist, addresses _ itself 

primarily to the Catholic reader. The first 
half of the book is a self-help manual in 
mental hygiene which draws exclusively on 

Roman Catholic sources. In brief, Father 

Moore propounds the thesis that everyone 

should “shape his or her life to the making 

of a saint.’’ That is, each must strive to pass 

“through the temptations of life without 

ever having committed a mortal or even a 

fully deliberate venial sin.” Heroic sanctity 

is the fulfillment of this ideal. Those who 
achieve it, contends Father Moore, will be 
relatively immune to mental breakdown. In 
the text he explains and illustrates with 
copious examples the way to heroic sanctity. 

The non-Catholic reader will encounter un- 

familiar terminology and ideas often difficult 

to follow. However, to all those interested in 
broadening their transcultural psychiatric 

horizon, Father Moore’s book provides a 

stimulating introduction to the Roman 

Catholic point of view. Clearly, a psychia- 

trist who undertakes the treatment of a 

Roman Catholic, or any other patient for 

that matter, must familiarize himself with 

the cultural background of his patient and 
the associated sources of emotional security 
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and self-esteem. It is in this sense that these 
pages have practical clinical significance for 
the non-Catholic psychiatrist. 

In the second half of the book Father 
Moore explores the relationship between 
heroic sanctity and insanity (sic); he gives 
examples of insanity that caricature heroic 
sanctity, of heroic sanctity that prevails in 
spite of insanity, and of mental disorders 
which impair the capacity for sanctity. To 
the greatest extent he considers all of these 
issues in the context of a psychobiographical 
essay on St. Thérése of Lisieux. Father Robo, 
another biographer of St. Thérése, contended 
that she was the victim of some type of 
mental illness. Father Moore’s discussion is 
a vigorous polemic against Father Robo’s 
point of view. 

Father Moore has a rather dim view of 
psychoanalysis. It is only fair to warn the 
nonanalytically-trained reader that most 
serious students of psychoanalysis would 
find grave errors in Father Moore’s dis- 
cussion of this subject. 

Louis Linn 


McCartuy, Raymonp G., Ep. Drinking and 
Intoxication. (Selected Readings in 
Social Attitudes and Controls.) The 
Free Press, Glencoe, Illinois, 1959. xix + 
455 pp. $7.50 

The purpose of this excellent collection of 
essays is clearly stated in the introduction: 
“The custom of social drinking continues, 
and it must be suspected that even today it 
serves a need better than anything else so 
far discovered. It is this practice of social 
drinking that the present volume seeks to 
examine, in an effort to understand better 
its motivation and its results, to define the 
areas where control is needed to meet the 
problems associated with drinking, and to 
point the way toward methods of control 
which are likely to be successful.” 

The editor of this volume has been emi- 
nently successful in fulfilling his avowed 
purpose. The subject matter is well or- 
ganized and remarkably comprehensive in 


scope. It consists of five parts: Physiological 
and Psychological Effects of Aleohol; Drink- 
ing Practices, Ancient and Modern; Drink- 
ing Practices, U. S. A.; Cultural, Religious 
and Ethical Factors; Controls. Each of these 
sections is introduced by a general summary 
of the problem and is concluded with a list 
of critically selected supplementary read- 
ings. The essays themselves have been 
discriminately selected by a person who is 
obviously conversant with every aspect of 
his subject, and the volume is tastefully 
illustrated. 

This book will satisfy a large audience, 
but will be particularly useful as a source 
book for physicians and social workers 
interested in the problem of alcoholism. In 
the opinion of the reviewer, these essays 
represent the most complete and authorita- 
tive treatment of the social aspects of 
alcoholism to be found in a single volume. 

Maurice Victor 


Davin, Henry P. AND BRENGELMANN, J. C., 
EDS. Perspectives in Personality Research. 
Springer Publishing Company, New 
York, 1960. ix + 370 pp. $7.50 

This second ‘‘Perspectives’”’ volume under 
the auspices of the International Union of 
Scientific Psychology is an outgrowth of the 
15th International Congress in Brussels 
(1957). Its purpose, to promote international 
communication among personality research- 
ers, is set forth by Joseph Nuttin (Belgium) 
in his aptly titled closing chapter, ‘““Beyond 
Provincialism.” In contrast to the earlier 
volume, Perspectives in Personality Theory, 
the present one focuses more, though by no 
means entirely, on empirical studies. 

No single volume can provide more than 
the most rudimentary link among the 
diversely oriented researchers in widespread 
areas. The present volume is no exception. 
One does get a taste of divergences in re- 
search preferences—say, between the cyber- 
netic influence in the U.S. (Blum) and the 
physiological influence in the USS.E. 
(Luria), or between the carefully objective 
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personality studies of Brengelmann (Eng- 
‘ind) and the highly speculative discussion 
.f religion and psychopathology by Mailloux 
,Canada) and Ancona (Italy). Perhaps more 
-iriking than the divergences are the simi- 
lurities; the issues of behavior descfiption 
: od depth inference, of holism and analysis, 
of cross-sectional and longitudinal assess- 
inent, and of personality change are repre- 
sented in the work from all countries. The 
\olume is uneven in its overall quality and 
frequently loose in its organization; one 
wonders about the basis for selection of 
particular papers from the International 
Congress for inclusion in this volume. 

What is particularly interesting, apart 
from the content of specific papers, is the 
impression one gets of national trends in 
research strategy and style of thinking. In 
his introduction, ‘Historical Trends in 
Personality Research,” Henry Murray (U:S.) 
puts himself in general agreement with 
Gordon Allport (who introduced the first 
volume) on the point that Anglo-American 
psychology is generally more positivistic, 
more methodologically and __ statistically 
oriented, than is the more holistic and 
phenomenological research on the European 
continent. These national differences can be 
seen in the present volume without too much 
difficulty. Yet, by and large, the research 
area itself seems to co-determine the re- 
search style. For example, the Americans in 
this volume who write on “person percep- 
tion” tend to be somewhat more descriptive 
and less method-oriented than those writing 
on psychodynamics (Miller on denial and 
Alexander and Adlerstein on attitudes to- 
wards death). This seems to reflect a re- 
action to a research tradition as well as to a 
national tradition. The person perception 
researchers explicitly draw from research on 
object perception, but react against being 
bound by its more mechanistic tradition; by 
contrast, the researchers in psychopathology 
seem to be reacting against the looseness of 
the psychoanalytic-observational tradition. 
The book is divided into three major 


sections. The first, entitled ‘“Explorations in 
Behavior,” is a loosely put together collec- 
tion of articles on development and psycho- 
dynamics. Sylvan Tomkins (U.8.), in his 
commentary on this section, does a master- 
ful job of pulling out the linking threads 
among the articles to describe what he sees 
as the major trends in the study of psycho- 
pathology: the study of social context, of 
affective processes, and of mechanisms for 
processing information. Luria’s article on 
“Experimental Analysis of the Development 
of Voluntary Action in Children” should be 
read particularly by research extremists of 
one or another school for its comfortable 
merging of physiological and Pavlovian con- 
cepts with a detailed observational approach 
reminiscent of Piaget. 

In the second major section, on “Person 
Perception,” the articles form a more unitary 
whole—making this section certainly the 
fullest resource in the volume. Each of the 
four papers here (by From of Denmark, 
Taguiri of the U.S., Taft of Australia, and 
Hollander of the U.S.), as well as the sum- 
mary by Robert MacLeod (U.S.), has many 
areas of overlap. Person perception studies 
as they emerge here can stimulate a wide 
range of research—from traditional studies 
of perception and judgment on the one hand 
to studies of transference in the psycho- 
analytic setting—a special case of person 
perception with reduced cues—on the other. 
Hollander’s article, in which he examines 
social conformity in part in terms of ac- 
curacy of person perception, well illustrates 
the way in which this area of research crosses 
other problems. 

The final major section is on “Resources,” 
i.e., methods of research. Except for a paper 
by Shneidman and Farberow (U.S.) on 
suicide, the papers here are reviews illus- 
trating the longitudinal approach (Skard of 
Norway and others), objective studies of 
personality (Brengelmann of England), and 
projective tests (David and Rabinowitz of 
the U.S.). In his overview of the issues in 
personality assessment, Richard Meili (Swit- 
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zerland) touches upon the difficulty of im- 
proving the precision of measurement until 
our theoretical ideas are clarified. However, 
the converse problem is also striking—that 
of the partial dependence of new ideas upon 
the development of new methods. The study 
by Shneidman and Farberow nicely illus- 
trates the emergence of new data by a simple 
juxtaposition of available sociological and 
psychological data on suicide. 

In Murray’s initial introduction, there is 
an implicit message to psychologists that 
they be prepared to sustain unclarity, 
exploration, and vagueness if they are to 


work effectively in the area of personality. 
Certainly, premature attempts at specifica- 
tion and quantification are dangers to b. 
avoided. In this volume, the dangers an 
values of both more open and more close: 
research designs become evident. One lesson 
of the book is that valuable contributions 
can come from either kind of research, de- 
pendent upon the problem’s amenability to a 
particular research attack and the research- 
er’s co-ordination of his own aims with the 
realities of his work. 


Fred Pine 
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